Trigonometrie. 


OR, 


THE DOCTRINE OF 
TRIANGLES, 


Firſt written in Latine, by 


BaxTHOLMaEvy PrTtiISCvs 
of Grunberg in Sileſia. and now 
Tran ſlated into Enę liſu, 


EY RA: HAN DSO. 


Whereunto is added (ter the Marri. 
ners vſe) certaine Nauticall Queſtions,roge- 
ther with the finding ot the Variation of 
the Compaſſe. All performed Arith- 
metically, without Map, Sphzre, 
Globe, or Aſtrolabe; 
by the ſaid 
R k. 
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Maſter, Wardens ., eAſu- 
ſtants of the Trinitis Houle of 


DeyrrORD-STRAND. 


CY, 


Ears th benefit of Sea-men, ma- 
2 8 RE! ny of whom are rnorant 
o/ the Latinc-tongut_, 
whercof this is but a I ranſlation , the Au- 
thor needeth not my commendations, for his 
VVorkes doe ſufficiently teſtiße of him. 
And albeit fmce the nt publiſßing heyrof 
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The Epiſtle Dedicatorie. 
the admirable Invention of the Loga- 


rithmes haue beene found out, by that neuer 


to bee forgotten, loun Never Lord 
of Merchiſtone, pon whoſe. foundation 
Mr. Hz NRYBRIGGEES publique 
Profeſſeur of Geometrie in the Vniverſitie 
ef Oxford, hath alt red the ſame and made 
them more facile for ll manner of Arith- 
meticall yorkes : Yet th ground cf this 
Trigonometria fill remameth, whoſe 
Rules are certaine and infallible as thoſe of 
the Logarithmes ; whereof hereafter by 
Gods aſsiſtance F may write, if my many 


Inployments hinder not; Fn the meane time 
Ano ing that many Marrmers haue by their 
induftrious labonrs reaped fruit by my for- 


mer paines, Freſolyed, for their ſakes to re- 
viue the ſame. ; and to Dedicate it to Jon 
who ſit at. the helme of their Government 
to guide and direct them in their true 
Comes ; not doubting, but for the Workes 
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The Epiſtle Dedicatorie. 
ale, and in memorie of Mr. War- 
TER VVRHITIN o, one of your Frater- 
nitie and my deare deceaſed Friend, 
you will accept of the weake- 


labours of 


Yours, euer to be 
commanded: 
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T be Printer to the Reader. 


238 Entle and courteous Reader; If thou b 

i chance to find any eſcapes in the Prin- | 
ting, I deſire thoe friendly to Correct 
them; for — Publiſher at the comming forth 


hereof could not attend the peruſall. 
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Prince, Lord FRE DERICGEE the 


Fourth, Count Palatine of Rbeine, chiefe 
Sewer and Elector of the Roman Empire, 
Duke of Bavier,8&c. his moſt 
gracious Lord. 


n oñ renowned Prince Elector, and Sove. 
raigue = Lord, If my whole Life had not 
beene knowne to your muſt Noble Excellen. 
cie-, I might largely baue excuſed my ſelfe: 
For that, 1 (being 4 Divine_, as one vn. 
undfull of my Location) ſhould net onely 
pou the eMathematickes,but alſo write 
publike Bookes of that kind. For I doubt not but many would 
maliciouſly calmmmniate theſe my ſtudies , but that they know 
your renowned E xcellencie will bes ready to ſtand in my defence. 
And truely if I ſhould beſtom the time that 1 ought to ſpend in 
divine Meditations, in numbring of the Starres; I might bee 


worthily reprehended : But now, ſithence I am converſant in 


theſe Studies, at ſuck times when others are Idle; and to us other 

end, but that I may readily and truly anſwere your Excellencie, 

who often queſtioneth mee of theſe matters: What « hee that 

will not preferre my honeſt recreations before others ſloath; or 

that can reproue your noble Excellencies forwardneſſein advan. 
1 
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The Epiſtle Dedicatory. 
ting profitable ſciences ? Abraham the Patriarch is commended 
of loſephus, becauſe he gaue light inthe Mathematical Arts, 
and trained vp others in them. And inthe Booke of D «iiel,r his | 
i not the lf, that be was infiratied in allthe wiſedome of 
the Chaldeans , which chiefly conſiſted in learning demonſtra- | 
tine. Neither are the wor les of Cod ſer forth, leſſe for the Di- | 
vines, then for other ſorts ef men, that in beholding them, they f 
min learne to admire the wiſedome, feare the power and magni. 
fie the glory of God. 
And all theſe affettions, doubtleſſe, in a Nealous man, are ſo 
much the more fervent, by how much the more he hath vnder- 
ftanding of the workes of God. Enery foole in beholding the San, 
wonders at his brightneſſe, the power of his heat the ſwiftneſſe of 
his motion, andthe certainty of his courſe; but yet he knoweth 
not the forme and — of the Sun, and hom long is his way 
that he daily maketh.Tf you ſhall ſay and demonſtrate to him out 
of the rules of Aſtronomy , that the Sunneis a round body 166, 
times greater then the Globe of the earth, and that the circuit of 
his daily motion is more then 4002000. German miles, he will 
leaue wondring and fland amazed at ſo great ſecrets of nature, 
crying out with Da vip; O Ichouah our God, how maruai- | 
lous is thy Name in all the Earth! and what is man that thou 
which art the work man and maker of ſuch things, ſhouldeſt 
be mindfull of him? Moresuer, next to the ſecret operation of 
the ſpirit of God, it is ts be deemed, that nothing doth mate 4 
man more mecke aud gentle then the ſtudy ef tlus Heauenly Phi- 
loſophy : and how admirable and rare an ornament, © geod God, 
is mildueſſe in 4 Dinine? and how much is it tobe wiſhed in ths 
age. that all Dinines were Mathematicians ? that is, men gemle 
and make. Howbeit, leaft any man miſtaking me, ſhowld attri. 
bute too much to theſe (ptculations, and in the meane time, neg- 
lect his duty; 1 muſt needs confeſſe that moderate and indifferent 
x _ ex cer. 
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The Epiſtle Dedicatorie. 
excerciſe in theſe ſtudies do hurt no man. ſo that their — 
cant inually reading doe not ſomewhat hinder them, who ought to 
preſerue their while ſtrength both of body and mind, for the un. 
dergoing of ot her labors : which when 1 had within this ſi xe 
months ,Auly examined,1 purpeſed with my ſelfe to write no more 
of this ſubiect, and I procured others of my rancke ts giue oner 
the ſame, For Lodouicus viues ſaith truly, the Wit not o- 
uermuch tyred is, more pregnant. Andchriſt peaking grauely- 
Let the dead bury their dead, but goe thou and preach the 
Kingdomeof God. Thi rule then let vs obſerue : Tet becauſe 
what I baue already written , Moſt gracious Prince Elector, 
may. not onely proue profitable to you, bat alſoto many others: 
why ſhould I ſuppreſſe the ſame, fer thus much I preſume, I may 
ſay without boaſting, that the Dod riue of Triangles was neuer 
Jet of any man ſo plainely ſet forth, and the uſe thereof in ſo ma- 
ny Arts,ſo familiarly explained: eſpecially I am ſure it will de- 
light all thaſe of ripe iudgment, when they ſhall ſee that by the 
problems of the mot ion of the Sun & Moone all the Heauenly mo. 
tions (for —— reaſon is of the reſt) may b found out wit baus 
any helpe eit her of Alphonſus or tbe Prutenicall tables, ouely by 
the doctrius of Triangles and vulgar Arithmaticke, with — 
ſame eaſe truth, and pleaſure, as by tables far greater: wherefore 
I doubt not but your Excellency iu time will take very mach plea. 
ſure therein. For after your higbneſſe bath learned throughly A- 
r1thmatick pot neelefing i be grounds of Geometry nothing can 
then hinder why you may not attaine to this Science. wherby your 
Highnes may gaine to your ſelfe for euer more the 4 kingly name: 
For, by how much there are few Princes that vnderſtand theſs 
things by ſo much the more is their praiſe when they vnderſtand 
the. And your Excellency knoweth that your worthy Vncle Wil. 
Landgraue of Heſſea 7 worthy Patron, though he excelled in 
ether Arts, jet obtained he « more glorious name by the 4 of 
Rees Aſtro. 


The Epiſtle Dedicatory. 
Aſtronomy and it is well knowne that the memory of A ſphonſus 
King of Arragon had long ſince been buried but that the Table; 
of the Heavenly Motions calculated by his care; and at his coffs, 
are af neceſſary vſe amongſt the learned. Therefore let your Ex. 
collency account it æ Kingly praiſe to imitare theſe thrice famous | 
Tings and Princes; whereunto if 1ſhall any way be able to grue þ 
afuſtanse my care and induſtry (as your Highneſſe bounden ſer | 
want) ſhall neuer be wanting to accompliſh your deſires. For al. 
though, as 1 (aid before, Iwill not publikely treate of theſe Art, 
"ti yet if your Flighneſſe ſhall command me any more ſeruice in this {| 
1 kind, I will, and am bound to undergoe the ſame for your Ex. | 
[8 cellencies pleaſure, ſithence I (principally) and my whole fami- | 
5 ly haue, after ſo many yeares ſeruice, and ſo many fauours recei. 
5 ved, beene highly rewarded. For which fauours, becauſe they 
are many more then my [lender ſeruice can requite, I beſeech Goa 
to vouchſafe the reward of them with the riches of his Grace, 
and cutrmore tobleſſe your Highneſſe, together with your moſt 
Prigcely wife, and whole Progeny, with all Corporall and Spiri- 
tuall Graces.Ofwhich my deſires and wiſbes, let this Dedication 
beare pitneſſe. Written is your highneſſe Court at Hagenbach 
rhe 12. of September, Anno Dom. 1599. 


WE 2 ; Your Excellencics moſt 
ö humbſe deuoted Saruant : 


B: PITIS CVS. 


8 TRIGONOMETRIA:. 
I Written by BAR THOLMEVV PiTISCVS, 


— Te 82 * 


5 of Grunberge; Firſt written in Latine, and tranſla- 
jo ted into Engliſh by Res: Hendſor,, Student in 
7 the Mathematickes. 
1 Of the Nature and qualitie of Triangles. 
I, 
A ARI SOoNWeNZTAIA, is the Doftrine of tha 
IN .mealuriagot Triangles, | : 
— 932 * — is a Figure comprehended of _ 
s, and chree angles, 25 aus the figures ASC 
andDEF, — 
5 _ 
K 
1 2. Ruery ef the two ſides, are the ſides of the Anglc,compre- 
| hended by them ; the third is the Baſe,. As the-Gdes A B, and 
A C. are fides of the angle B A C. And BC, is the baſe of the 


* - N _ 
——— ee. En 


2 The firſt Booke of Trigonomttris. 
Emery fide is ſaid to ſubtend the angle, oppoſite unt o it. As che 

ide A B ſubtendeth the angle, A CE: des C ſubtendeth 
the angle, A B C. and tl Gide B C ſubtendeth the angle, B A C. 
5 The preater ſides, ſubt eud the greater angles: and therefore t be 

le fer ſides, the leſſer angles, and equal ſides equall angles, The truth 
of the Theorem is manifeſt of it ſelfe, yet it is de monſt rated, in 
the 18. and 19. Pro: of the t: booke of Cuclide, and in the 42. 
and 4 3. Bro: of the 3. booke of Rgm. ν,.:It is alſo plainely 

> err by the 2. Axiome of the 3. and the 3. of the 4. booke 

ollov ing. 

6 The — of an angle, is the archof a (ircle, deſeribed from 
the point of the Angle, aud interceptedbutweene the 2. ſides,( of that 
Aagle Jiucreaſed, As in the triangle A B C, the meaſute of the 
Angle B A C, is che arch O P. or BD, 


E 


1, 


AL 
AZ NCD 
8 19 4 14 — 
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7 Euer) Cirele iu Trigesomet ria, is dinided inte 3 60. parts, or 
degrees : and againe, en er) degree, into 60. ferpples or mimte, and 
exery minute. inte ſo many ſecendi, c. Which parts ars ſa much the 
greater, as the (rele is greater; And the arches which containe 
thi [ame number of parts, iu equal (ireles, are equal; in unequal 
Circles, they are ſaid tobe like arches : As the arches B D and & H. 

ate equall. Bur the arches B Band O Pare like arches : Fbr ex«, 

ample; As,B O is 40. parts in the great Circle E B Dzfois OF' 
40. partes in the leiſe Circle, L OP. c | 3 


E 


The firſt Booke of Trigonomitria. - 2 

8 Thena Quearart of the ſaid Cirele, i the arch eſgo. parti. 

9 Thecomplemert of an arch, leſſi then 4 drant it, ſo much 
an that areh Mantethef go. parti. As the Cemplementof the arch, 
B 12,40. parts is the arch, B E, 30 . parts. And in like manner. 
10 The erceſſe an arc hi greater then a Quadrant, is ſow? char 
the ſaid arch is mere then go. parts, As the exceſſe of the arch 
2 E B, 1 40. parts is the arch EB. so. parts more then a Qua- 

rant, 

11 eff Semi-Circle ir an Arch, 180 parts. ' | 

12 The complement to a Semicircle, of av arch, leſſe then a Semi. 
crrele, is ſa much as that arch wanteth of 180, parts. As the com- 
plementof the arch & E B, 140. parts, is the arch B D, 40. parts, 

13 T he oppoſite angles made hy croſſing of 2. lines, are equal, As 
the angles B A Pand G A H are equall: and likewiſe the angles 
GA Band HA D, are equall: So alſo is it in Sphearicall angles. 
The truth of the T heorewmappearethof it ſelfe: Yer it is demon- 
{trated in the 1 5. Pro: ofthe 1. hooke of Exclide, ſpeaking of righe 
lines, mutually cutting one an other. 2 

14 An Angle is eit her right or 6blique, 

15 A right angle, is that Whoſe meaſure is a Quadrant as E A D. 

16 An oblique angle is either ibtuſe or acute. 

17 An obtuſe angle, 5s that whoſe meaſure is more then 4 Q- 
drant, as BAG. 

13 An acate angle, is that Whoſe meaſure is leſſe then 4 Las. 

dArant ,23 B A D. 

19 The Complements of angles, are [aid to be as the complements of 
Arches, _ 

20 eAB.3bt Angles concarriug, vpen one tine, (arewne out at 
length) being caken together, are equall to two right angles, As the 
angles BAD; EAB and BAG meeting inthe point A, vp- 
on the line GD, are equall to the two right angles, G AE and 
E AD, by theopperation. | | 

21 Therefore if two oblique angles, meat vpon the ſaid right line 
fr awne ont at length ;the one 5s the complement of tbe os ber to 2.right 
gies As the angle B A D, is the complement to two right angles 
the angle, G A B. And like u ĩſe this the complement of that. 

22 A7 rienge, fr al, hath ſams of the fides aquall, or elſe al 
the fades une qual. W 

B 2 | 2 8 
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A The firſt Boote of Trigoniometric.. 
22 If atriangle bene ſows of the ſides tquall, « perpendiculer let 
al 1 wig] of the equal ſedes,cnmeth the baſe and the angle, 
oppoſite to rhe baſe, — — parry — . | » + — — 
N equa S8 7 3 len » 
9 0 — the baſe A C. and 
FB  theangle, ABC, oppo- 
ſite to the Baſe, into two 
equall parts, It cũtteth 
thebafe A C, into two e- 
uall parts: becauſe if it 
d not eut it into twvro 
eqaall parts, but ſhould 
fall without the middle | 
. point D, that is in B, it | 
ſhould not bee perpendi- 
= . culer, and fo not the ſhor« 
ä teſt line 5 betwixt the 
tt poirs B, and the right line A C. Alſo it cutteth tho angle AB C. 
0 oppoſite to the baſe, and his meaſure A F C. into a. equall parts. 
if Becauſe the angles are as the fides, by the fifth hereof, 
% 24 A Triangle of ſome equal ſides, is either equicrural or equi. 
- baterall, | 
25 Anequicruralltriangle,is that which hath only 2 ,equall ſides; 
26 Anequicrurall triangle, is equiangled at the baſe and contrary 
by the fifth hereof. | | 
27 As equilaterall triangle, (fo called through the excelleneie 
thereof) i that, that hath allthres ſides, equall one to another, 
38 eAnequilaterall trianyle, is equiangled, and comra : by the 
ſiſth hereof. | | EY 
29 Aorconer a Triangle wright angled, or oblique angled. 
30 A right angled — #% that that bath one right ang le. 
31 Inright angled triangles, hauing onely one right angle, the ſub- 
rexndent tothe right angle, i commonly called the Hipot hinuſa : but the 
ſides including the right angle, are called the 1 er, and the 
Baſe( at pleaſure.) As in the Triangles A BC. and A D E. the fides 
. AB, and AD, are the Hipothexiſa;; B C, and P E, che Perpendi. 
enters; AC, and A E, the Baſes : or contrarily, A C, and A E., are 
the perpendiculers, and B C, and D E, are the haſes. 3 
ee hh WM.” 32 4 
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The firſt Booke of Tiger. 


* 
1 
e N B 
2 
d | 
1 n 0 * | c "I * 
* | 1 2 As oblique ang led triangle, is that Which bath a the angles 
I) 7 . 
— } 3 A An * angled triangle. is eic ber obtuſe angled, er acute 
| axgh 
— : 3 4 As obtuſe angled an is thet that hath but one obtuſe 
ry — 5 As acute angled rriengle, 5s that thet bath all the angles 
9 acute. 
he | 36 Lat. Tria le is eit ber Plaine or Sphearicall: plains in 4 
C, P laine, and 3 ven the Globe. 
d. 39 The ſides of a plan rringe i . are ro right 
lines af | 
36s | Tonching right Lines, for the better vnderſtanding of 
et. Trigonometria : Ir is neceffarie to know held 
ory Theorems following. 

. 38 If aright Line fall vyon right Paralell lines; It WS the 
— biks angles ( bkely or alternately ſcituat ed) equall, and conraril 5. 
LE: \ - 

d a 224 | — — 


4 Tie firſt Baabe of Tr fri. 
As if che right line A B, fall vpon the paralels, CD and E F, it 
maketh the like angles B H D, and BG F; and alſo the angles 
CH Gaad HG F, &s, alternately ſcituated, to bee equall. And 
conttariw iſe : If the right line A B falling vpon the right lines, 
CD andE F, make the angles like, and aliernately ſcituated e- 
quall (that is, the acute angles equall to the acute, and tlie obtuſe 
angles to the obtuſe, ) then the right lines CD and E F, are Para- 
lels, It is the 2 g. of the firſt of Eaclide. The naturall rcafon : For 
if A B, bea righi line, the right lines C D and E F. cannot bee e- 
gually diſtant one from another, valeſſe they incline to the righe 
ne A B with equal] angles. From hence may be gathered, ifmany 
rsebt lines bee perpendiculer to one right lixe, they are Paralell one 
to auot her. As the right lines CDand E FE, are paralell one te an- 
other, becauſe they are perpesdiculer te the one, and the ſame 
ine B N. N n | 
39 if many right lines, are cat by diuers other right lines, paralell 
an to another: the interſegments are proportionall, As if the'two 
righe lines AB and LA Ceare curby th paralelsD G, EH. K M, 
BT.” Fay the nkuts AE and A E, and likewiſt RB 
and F C, are proportionall one to another: that is to ſay; If A E, 
be the . part of the right line AB? AF alfo ſhall be 3. part of the 
righe line A C,&c. The reaſon is, becauſe the right line EH, cut - 
teth off . part from the whole D GTB, Andtherefore from 
all the lines drawne through all that ſpaca. 


I 


[Hlerewgon paratell ines bounded with rau, are equal, ev. 
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The fir ft Booke of Trigntometri6. 


7 
contrarily ; Asthe paralels A Bard G H,bennded with the para- 


les AG and F H,arecquall : For fithence the whole lines A C. 
and GI, ate equall; alſo of neec{litie A Fand & H being 3. part 
thereof, are alſo equall, * | 

40 Iftworight lines be multipſyed in one another j there i made 
thereofaright angled Duedraxgls, As if the 2. rightlines A Band 
AD bee multiplyed one in another; thereof is made the qua- 
drangle AB CP. If then A B be 3. foòt, and A D ſixe; the whole 
quadrangle'A B C D ſhall bee 30. ſquare feet, as appeareth by 
the pricked lines in the diagram. 
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41 Thevight angled figure: wadereſ one of the whole lines of one © 


ſlal of ther ſj ture, aui the ſegments of the ether ſids theregfadded to- 


geeher, are equals phe right angled figare made: of beth the whole - 
line. As the right — + figures made ofthe whole liae A, s. 
and oſ the ſegments A Gr 3. and Af 2. hat is; the right angled 
ii gures A SF p. 18. ad FG BCj1.2 added tag - ther 5 
to the tighe angled figure A BCD. ao. made o both the whole 
42 4. ru lues are propertsmnadt (that is, a tlie fic to the 2. 
ſo is E he right anti Figur wadt of the 
ewe meh be gui teh 99 Atte z. 
extreemes, As if there be 4. a 
B C, S. ſeet, the right angled figure made of the wo meanes E F., 
FG; hat is. the right angled figure E N, i: equoll to the right 
angled figure; ade of che extedardes:; AB, aB C. tkar is to the 


right angled ſig ata, AB CD. Feras twice. #1 8. ſo is threes; 
times 6.1.8,” - { 02013883 den 10 gas z zn bc 
,, : | x: Heres © 


i AB,» E F,z. FG. 6. * 


1 Huco it 51,that if foure right lines be proportional. 3. . then 
bein ginen, t be fourth alſo is ginen : for the right angled fignre of the 
weenes dinided by one of the extreames, the Quotient is the other 
eme, As if it were ſaid. 
As 2, to 3. Ss, to S. þ 
Theright madeof 2, and 6. Are t 
by che firſt exrroame, 2. the 


ND 
e t 
rionly called the Rule of ä are multi- 


plied together,” and chat Produft-dinided by the firft? viz, Be« 

enuſe of the Multiplication of the ſeeond, and third 

tearmes, is alſo the multi = nc of the fictand fourth tearmes, 

r be regen 
2 and it is 

material in the wor — yore in che 
feconfor third plate; richer you may ſoy: 9A. 1 

, to g. *$06,t0= Tc;i/' ESR 
"kN e e e chothennd ends 
to 
the third, to "ie. fourth, bee bnd in The former, ys 
ther in he laver pling of the tearmes, yet you ſball:fiad 


The firſt Booke of Trigouometria. 9 
ſagre anſwer in both 7 becauſe it is all one whether you muliiply 
3,by 6.0r6,by 3. Kc. 

2 Hence alſout i, that equall right angled figures haue their fides 
reciprocally propertiovall, That is in equall right angled figyres, 
as the leſſer fide of the fic right angled figure, to the Jefler fide of 
the ſecond right angled figure: So is the greater {ide of the 
to the greater ſide of the firſt right angh d figure. An Contra : 
As in the cqui-reQangled figures AB C D, and E F GH ap- 
pearetk. ſy * o 2. * i * ＋ 


Wert! (2 1! ASA B.to-E E. 80 is EG. to B Go &c. 4 


$2002? 3 1 

The cauſe is manifeſt by the laſt diagram: afore going. 

43 Ifibree right lines bee propertionall (that is, if as the firſſ to 
the ſeconds (© that ſecond to the third: ) rbe ſquare made of the 
meqnt it hl te the oblong made of the extreames, For that the 
Meane is twice put, after this manner. | 


A 44 — x 
tw — —> 

So c———_———- 

to E * A" 


It ĩs all one as if the were 4. proportionals : Therefore what 


euer hath beene ſaid of 4. proportienals, wee are alſo to ynder- 


fland of 3. ionals. 
44 if 4 — lune being cut ite 2. equal parts, bee cominued out 
at lexgt 3 An ohlong made of the line continued, and the line of gemi. 


mati; 5s quali to A ſquare made of @ right line (of one of thebi.. - 


Segments and the line of continuation added together.) leſ by the 
ſquare of the ſaid biſegment by the 6. Pro: 2. Fuelide. | 


Let A K, bes a rig line eut into 2. equall parts in the poigg .. 
S. and continued to the point B: And jen Ci bee <quallto che, 
on KB, Apd therpaf: Jat hes mage he oblong" - 
Morcouer , let theſquare G NB E, bee made of the fight line 


? 


4 


— ro > SR — 
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ak foe GB, which is equall te 
| 3 D one of the biſc gments 
vw kad, G E, and the line of con- 
7 2 tinuat ion K B, added to- 
| . gether ; from which 


24 Db | quare (by the right lines 

; Ar E ler the 

of quare o ; 

R — PETE ] L FH; be cut of, that 

WV * the Grower M NO, may 
IM | 


remaine. 
| I ſay that the oblong 
©: F:; e4 BED, is equall to 
42 thcqucGBEF, kfe 
door ot nor +4, »  bytheſquarel L Fi 
f | . which is all one + I ax 
j | the oblong ABCD, is 
/ . equall to the F 
>= oy D M NO. Forthe — 
ä ſpaces M and N, are 
common to both: But the ſpace ofthe um O, or the right an- 
gies figure I CE L. is equall to the right angled figure & H D A. 
r boch of them are made of the biſegment and the continuation. 
Therefore if a right line biſected bee continued, & e. which was to 
be demonſtrated: . 1 > * 751 
And thus much of right Lines, as of the ſides of plaine Trian- 
gles, I haue thought good to ſet downe, Now I will returne 
to plaine Ttiangles themſeluas. ä KAT Ss 


45 1 plaine Triangle ,a line drawne Paralel tothe baſe ,cutteth 
the ſiaes thereof proportronaly, | 

As in the plaine triangle A C. If K L. bee paralell to the baſe 
B C, it cutteth off from the fide A C i. part, and alls it catrerh 
froth e .f. patt by the 39, hercof. And fo they fall be 


* * 


opettionall, * : 7 <1 
ASe1 , te MAC. Soi A R. to 4 L. Allo, 

2 K. to & R. Sois A E. to c KA. Alſo, 

, 8 &, to AL, SKR. to AC. 


— — _ * * 


46 If 


WA a BaaOao=@n0, ow 


= N 


| If 


"BT 8 28 f SANs 
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. 


by the Pro: thorefore't 
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46 If divers plaine Triengles are compared together Þ Equias. 
gled Triangles haue their ſides about the equal Angles Proportional, 
and Comre : by the 4. Pre. 6, Enclide, 


This Theorem is the chicfe ground of Triconometria Therefore 
aboue 9 is to be diligently explained and noted. 


r 


The Declaration. Let 4 B Cand A D E, be two plaine equl- 
angled Triangles, ſo anche angles at B and D, at A and. A. and 1 
ae C and I. r I fay theix Ades about the 


+quall angles are proportionall ; that is, 


1 A AB. to BC. Soi AD, d D E. 
2 A5 A E, to A T. 80 is 4 B, to 4 E. 15 
3 AC, to CB 50 ia A E, to E P. 2 
The Demnftration, For, berauſe che anglet 21 © 100 5 4 E. 
are equall. by the Pro: therefore if «1 bee applyed ro 1 D, 
AC ſhall of neceſſitie fall ia. / E, and by ſuck application, ſich a 
Coetetbomats, | 
In which ures boandlchie XL Þ and AC; doc meet to e- 


ther, and alſo t Bd D, and at C Agd 
bers SCundD , Nite ee 


w, 


Niete. 


ö 
3 


1 a Thefirſt Booke of Trigonomttria.” 
ceffitie paralell by rac 33. nereot 3 but ia a plaine triangle, a 
right line paralelſ to the bale, cutteth the fide proportionally by 
the laſt afore- going. Theretorc in che triangle A D E, the cight 


D 


Js 


. 
AAB, A. se is AC, to 


6 and A I, proportienally 
Ul, 
| 


- x | 
line BC, being paralell 2 eutteth the lides AD» 
AE. 


— 
1 . 


; 


ith paralell to the baſe A E, and it ſhall cut the 
fil D A. proportio 
. i N 
JN . 8 
Fi > 5 Ak ro ah is Cate E. 
Fot E E, and C, ate cquallby the 39 


E, and B 
chence they are: 


* ; 4 g 3 * 2938.4 4/5: 2 Ne N a} « 7 o; $2 
e ths poine 8, ec eber beg, 


x 2, ſides D E, tad 


Den y che ſame laſi a- 
| r Abe... 
nn r which is all one, 


«4 . 
# \& ? . 0 


rn 


EG Ec 


The firſt Booke Tri g 13 

For what things ate agreeable to ode third, are agreeable alſo 
to one another : Therefore generally, 

I ASAB, to D. Sois FC, to D E. 
2 AA , to A D. So is AC, to E. 
3 45.4 C to AE: So is B C, to PE. 

Laſlly, becauſe it is not materiall to the wor ke, whether of the 
meane proportionalltearmes, you place in the ſecond or third 
place; by changiog of theſe places, they ſhall be 

1 As 3. to 5c. So is A D, to DE. 
2 As 4 B, to AC. So is 4D, to A E. 
3 AC. to 7 c. 80 is 4 E, to DE. 

And ſo plaine equiangled Triangles (as theſe here «4 ÞB C, and 
AD E. are) haue their fides, comprehending the equall angles 
proportional, which was to be demonſtrated. 

The clnftrationby Numbers : Let A B, be 5. feet: A D, 10. DE, 
o6. and it is demanded how many feet is BC? Anſwer 3. For, 

10, to o. Sois o. 
zo, (to 3.BC. 
Let C. be 4. ſeet, B C. 3. DE, 6. and ii is demanded how 
many feet is A E? Anſwer 8, For, 
a3 BC AC DE. 
„ „ a9 2 
3. (to 8. AE. 
47 If diners plaine Triangles be compeunded and be cut With right 
lines Paralels, the imecrſegments are proportional: As for exam. 
ple. If the two . EA F and FAG, bee r 
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and bee cut with the tight paralell lines, BCD and E PE, their 
interſegments are 1 

As B C. to R F. So is CO, to E g. Or, 

As JC, toC D. So is E T. to F 9, &c. by the 39. hereof, 
or by the laſt precedent : For the triangles A B C and A EP, 
are equiangled by the 3 8. hereof; becaule B C. and E F, are pa- 
ralels: thereſore i 

As ACto A F, ſo is B C to E E, by the laſt aforegoing : but by 
ehe ſame. | 


As ACtoAF,lois, D. to F g. and thoſe that are agreeable. 


to a third are alſo agreeable to one another:therfore they are allo, 
ASBCroEF, So is C D to x, xc. 

48. If eny fide whatſoencr, of a plame Triangle be continued , 
the outward angle, made by that continuation,is equal to the two in- 
ward oppoſite angles, As, if in the plaine triangle A B C, thefide 
A Cbe continued to D: cheoutward angle, B C D ſhallbe e- 
quall cothe two inward oppoliteangles, BACand ABC. Fort 
if from the point, = 
C, were drawne ; 
the rightline CE 
paralell to the 
right line A B, 
the outward an- 

e BCD , ſhall 

compounded | 

of the angles , A S D 
ECD, and ECB. But the angles, BC DandEC B, are equall 
to the two inward oppoſite angles, BACand ABC,/ that is to 
ſay, the angle E C P, to the _ BAC, and the angle BCE 
to the angle 4 ) bythe 38. hereof, becauſe ofthe paralels, 
AB and CE. And therefore the angle BCD, is equall, to the 
two inward eppofite angles, BA C and A c, which was to be 
8 

49. T be 3 angles, in « plaine triangle ers equal to tworight angles. 
As in the plaine triangle, 4 1 c, ofthe — ſigure 1 — 
2· angles 4B C. 7 4 C,and 4 C T, are equall to a. right engine. 
For the angles meeting in one point, in one and the fame line, 
are equall to 2. tight angles. by clic 20,hereof. But the three angles 


XUM 


Cr Po Er TRI . 
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IIA. nd A(arcequalltothethree org 
in the point C, vpon the ſame line A D, For theangle, BCA, is 
common to both, and the angles ECD, and E C, are equal 
to the angles B A ("and A c, by the laſt aſore going: There. 
fore the 3. angles, AB(,B('4, and B AC, are eqaall to two 
right angles, which was to bee demonſtrated, Herce is ir, that 
1 Ineplaint triangle there can bee but one right or one obtuſe 
angle, 

2 Su one angle being right or obtuſe, the ot her t wo are neceſſa. 
rily acute angles. 

3 And the third angle, is the complement of anyof the other two, 
totwo right aulges. Hence C — 

4 Laſtly, if two ungles are equiangled , in two angles , they art 

Wholly equiangled, 

Jo. Ina rig bi angled plaine Triangle, the fides including the right 
angle, are equa ll in power, to the hypothennſa, By the laſt but one 
Pro. 1. Enclide, 

T be declaration : In the right angled plaine triangle, A1 BC, 
right angled at B, I ſay the fides, AB and BC, including the 
right angle ABC, are cquall in power to the bypothenuſa 
AC ; that is, the ſquares of the ſides, A B and BC; to wit; the 
ſquares A L MB and BED C, added together, are equall to 
the ſquare of the hy pothenuſa, A C ; to wit, the ſquare A CK I. 

T be demonſtration : For if from the right angle B, bee let fall 
the perdendiculer BFG , then out of the ſquare ACK 1, is 
— 2 two oblengs, A FG I and FCKG, which are equall, this 
to the ſquare BE D C. and that other to the ſquare AL M B. 7 
And therefore the ſquare A C K 1, compounded otthoſe two ob- 
longs, is equall to the two ſquares, ALM Band BE COD. 

But that the two oblongs, A EGI and FCK G, are equall to 
the two ſquares, A L M Band BED C, is to bee prooued euery. | 
one in particular. And firſt of the oblong A F GI, it is thus | 

s | 


F If three right lines be rtionall, the ſquare of the meane is 
equall co the oblong noe two entreames by the 4 3. here- 
of : But the throe rightJines, A I. A B, and AF, are proportiogalh 
that is, as Alto A B. So ie A Bro A F. Therefore the ſquare of 
Ai equal] to the oblong made, of A I, and A F. 

3 4 The 
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The Alinor js proued, for the Triangles 4 C, and B A, 
are equiangled, hecauſe of the common angle at A, and che two 
right angles and F., by che 4. ConſeRarie of the 49, hereof :. 
therefore by the 46, hereof, as . C. (cquallto 4.) co 4 B, So 
is B, to AA F. 5 | 

in like manner it is altozether prooued , that the oblong 
FC. is equall to the ſquare RE DC, Fot the triangle ABC. 
and B CF. are equiangled: becauſe of their common angle at C. 
and — — right angles at B and F, by the 4. conſectarie of the 
49 hereot. 

Therefore by the 46. hereof; s C to 3 c, ſo is Beto Ec. 
And fo by the 43. hereof, the ſquare of B C, is equall tothe oblong 
made of the lines A C, or K C, and FC. Therefore ia a right 
angled plaine triangle, the ſides including the right angle, are e. 


. * - K « TIT A \ «27 * — 
alp. no οι . nA of 

| | {2,1 & 10 ,3D8&m geld 2d. 

2 4 : A # 


| ry power, to the Hypothenuſa, which was to bee demon- 


44. 


Nea 
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. (ommentarie. 

By a more — ways this re gmay bee demonſkated,. 
viz, Let A B C, be a triaogle m icht aggledar E, and let Ahl. 
BC, 4 and A C,s. fects: let every ſide bee quated. and Jet cyery 
ſquare bee diſtinguiſhed into {quare fret. by the pricked lines: 
you ſhall ſes the quare of the Hy pothenaſa A., te haue in je 
ſo many ſquate e ny Iaong A 8 andiB. C,taken tage- 
ther. 3 And o r ˙n⁰ (0 A 2% ono akelts 


tf” © 


7  (onſeltargge. 2740 oh 
T. Nees in 4 rig hit 5 plains triaxg leans of od oaws 2 being: 


giuen, the 3. may bee ſaid tobe giuen. As it ther wo ſides jacluding 
the right angle, A B and B C. be giuen: vi. . an] 4 their gates. 
9. and 16. being added together, is 25. the ſquare treote tneicot᷑ 
being extracted, the Hypothenuſa A C, ſhall be found 5. parts. 
Contrarily, if the Hy pothenufa 5. and one ot the ſides, inclu- 
ding the right angle 3, be giuen, dubtract the quare of 3. from the 
ſquare of y; that is, the ſquare 9. being ſubtracted from the {quare 
25. and out of therenminder z 16. the\quare Root being 
extracted: the other ſide iocluding right ankle hall be found | 


4. Parts. 
* Contmentaries, vie fc Ti 
uare f, 
1 If after the baten de 
fractions ſhall remaine, put fordenomi 
ons, the Root doubled * add 


— 0 [ 
= 


f any number any 
nder thoſe fracti- 
ercunto, atter this 


* 2 Gs. 
3.' The Rootwhichharh the. Fin iojadhindenticeR- 
I/ true. Ror the true Reo multiglyed init ſelie, yt eo p 
duce the Number, whotegur if ti extra@ed;. withunt 
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18 The firſt Booke of Trigonometris. 
angle, are for the moſt part irrational to the bipeotbernuſs : r has . in” 
explicable in an call number, of what quantity ſocner. The cauſe 
appearethby the ſecond commentarie next before going. 

32 las — angled triangle, the one of the acute angles, is 
the complemens of the other, by the 49. hereof. It is very cakilic 

In the plaine Triangle A BC, right angled at C, the one of 
n ine Triangle right angled at C, the one © 

the acute angles ABC, is equall to the angle B AE, by the 8. 
hereof; becauſe of the paralels, E A and B C. Bur the angle 
E AB, is the complement of the angle B AC, by the worke ; 
— is the angle A B C, the complement of the angle 
BAC- on | ; 


are g. as neh as that part of the circunsference 
Bü ͤ te fer, 
C,be 120; chen the 


45 + | 
$3: Mepluac'F rimyle be inſtribidin a Circle, the anglis oppoſite 
| 8 — EY 7 . 


D 
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Ie is more plainely thus demonſtrated : As for example. of the 
angle A B C. From the ſaid angle A B C. ler the Diameter bee 
3 £ P, bedrawnethrough the whole plaine ef the circle. 

And fromthe center E, to theeircumference «4 Þ C P. let che 
two Rady E A, and EC, be drawne : 1 ſay the divided angles, 
A B DardD BC, are the + of the angles diuidede LED and 
DEC. Cor the angles A B E and BA E, are equall by the 5. here- 
of : But the angle A E P, is equall to the angles A B Band B AE, 
added together, by the 48. hereof. Therefore the angle AED, 
is double to the angle A B D. | | | 

In like manner, the angles EBCandECB, are equall by 
the 5. hereof, and to both theſe together, is the angle D & C, e. 
quall, by the 48. hereof. Therefore the angle D E C is double 
to the angle D C. 9 55 

Then becauſe the ofthe angle « 4 E C, are double to the 
parts of the angle 4 1 c. Therefore alſo the whole angle AFC, 
is double to the whole angle ef (. And thereupon the angle 
ABC, is :. ofthe angle A EC. and conſi quently g. of the arch, 
ADC. which is the meaſare of the angle ABC. The fame - 
proofe is of the reſt, If therefore a plaine triangle be inſcribed in 


- acircle, the angles eppoſite to the circumference are 3. of that part 


of the circumference oppoſite to the angles, which was to bee de- 
monſkrated, Hence ut i that : ' : T..STT 91} 
I 4 the... 
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1 Ifthe fide of a plaine Triangle, inſcribed ina (ircle,be the Diame- 
ter; the angleoppoſite to that ſide, is a right avgle that is, o. deg. 
for that it is oppoſite to a Semicircle, which is 80. deg. 


91 If. diuers Triangles right linadoibre inſeribeil in the ſame ſegment 
Eu Circie, vpon one baſt ; the: Angles in rhe circumference are 
equal. As the twa Triangles; A4 B D and 4 CD, being inſcri- 

bed in the ſame ſegment ot the Circle AB CD, vpon the ſame 
Baſe A N. are equiangled in che points, B and C. falling in 


the cireumferenee :: For the ſame arch 4 D, is oppoſite to 


both thoſe angles; that is, to the angle 4 C D, and alſo to the 

angle ABD, 245 

54 If two plaine Triangles inſcribed in the (ame ſegment a ¶ ir- 
ole, ven the fame Baje, beſazoynedtogetber in the ten, (or in the an- 
les, falling iu the (ireumference ) that thereof it made a Quadritate- 
rallpgurt, interſected with Diagenals ;, The right angicd. f pure. 
wade of the didgovels is equall tothe right angled figures ( added to- 


ges ber) made of the oppoſuc'fides. Prolomic and Copernicur. 

>The Veel gration Let A BD and A CD, be two Triangles, in- 
a ſeribad in theſame ſegment of the Circle A BC D, vpon the lime 
- baſe A D, is ioyned in the top by the right line B C, thatthereup- 
on is made the foure. 


fided figure A B CD. I ſay, that the right- 
Angled figure made of the diagonals, AC and BD, is equall 
right-angled figures together, miade of ihe oppoſite _ 
N 3 A 


A ND 


r rin 4. 2. 
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AB and DC, and alfo of the ſides B C, and 4D, 

The Pemonf ration. For if at the paint B, you make the 
angle, A E,. cquall to the angle DB C, and Gb you cut the dia- 
gonall, «4 ©, into two parti by the right line B E, at the ꝓ oint 
E. It is manifeſt that the right angled figures of, B D, and E C, and 
alſo of B D, and E A, are equall to the right angled figures, made 
of B C, and N A, and alſo of C D. and A . For if 4. right lines 
bee proportionall, the right angled figure madre of the meanes, 
is equall to the right angled figure made of the extreames by 
the 42. hereof. Bur the 4. right lines, BD, DA, B C, and CE, 
tre proportional. For becauſe the triangles A B D, and BC E, 
are equiangled,becauſe of the e quall angles B C A and B DA, by 
the 2. conſeR. aforegoing: allo becauſe of the equall angles, 
AB D, and EBC, (which are equall, for that the ſame EB D, is ad- 
ded to the equall angles, A B E, and DB C; and laſtly, beeauſe of 
the e quall angles, BE C & B A D> by the 4. conſectarie of the 49. 
hereof. Therefore theit ſides are; As RD te D A. So is B C to 

E In like manner che 4. tight lines. D, PC, B A. & AB, are 
proportional rer, N daf Ser, | 
For becanſe the Triangles, FDC and'B AE, arecquiangled 
beqanſs of their equall angles D BC and B AF, by the 2. con- 


ſectarie afpregaing. Al becaaſcof their Au angles, D B C and 
ABE, bythe propofition z and laftly, becauſe of the equall an- 


gles 


'® 
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gles BCD and B E MA, by the 4. oonſectarie of the 49. hereof: 
Therefore their ſides aregas B D, to D A, So is B A, to A E. 
Therefore the right angled figure of the right lines DA and B C. 
are equall to the right angl:d figure, of the right lines BD and ¶ E. 
And likewiſe the right angled figure, of the right lines D C and 
A, are equull to the right angled figure, of the right lines B D 
ande E. And contrarily, the tight angled figures, B D and CE, 
31d a BD and A E, are equall to the right angled figures, made 
„ DA and B C, and alſooſ DC and 2 A. But the right angled 
igures, made of B D and C E, and alſo oſ B; D and A E, are the 
right angled figure ot B D and A C. by the 41. hereof. Therefore 
rhe right angled figure, made of the diagonals B D and A C. is e. 
quail to the tuo right angled figures, made ci the 2. oppoſite ſides 
D A and BC: and alſo of D C and A added together, which 
| was to be demonſtrated. - 
| Ee (onſeFarie, , _ | 
| Therefore in a Quadrilaterall fgare inſcribed ina (ircle, and in- 
| $er{eted With Diagonals,and ſo coufiÞing of 6.right Lines: Am 5s 
of them being giuen, the &. n alſs ginen, You haue moſt excellent 


| Examples hcreofinthe 2. Booke. Pro: 32, 33,33, 36,3 743 8. 
| Alnd thus much of plaine Triangle. 


It followeth of Sphzricall. | . 


55 The fides of a Spharicall Triangle, are the arches of great 
C — 4 euer) one bring ſe they 4 Sexvrele, 70 
56 A great circle of the Sphere, is that Which dinideth the whols 
Sphare into tio Hemifpheres, and ſo is enery Where dift ant from bye 
Poles by. Quadrant of a great (rele, 
57 a great circle ef the Sypheve, paſſe by the Poles of anothey 
| greas (rele, they cut oye anether at right augles e and (onre, 
| Let A E C. be a great Circle ofthe Sphere, whole Poles let be 
|| B and D, by which Poles B and D, let another great Circle paſſe, 
\} | — E D, I ſay that the great Circle B E D, cutteth the great 
| Circle E C, at right angles, at the points E or E. For ypen the 
Pole E or E. let alſo agother great circle a4 B C D bee deferibed, 
it is manifeſt that the arches A B, B C, C P, and D A, ſhall be the 
meaſures of the angles E aud E, by the 6. hereof. But W 
, 
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which was to be demonſtrated. 


58 The weaſare of « Spherical angle (i it bee tales in agread 


. 2 C. e D. 2 A, are * by the laſt afore- going 
Therefore the angles at E and chu angles by the 13 x 


Vircle ) & the arch of a greas C ire e deſcribed from the Angle, and 
 butercepted betwi . s the two ſides, bring cominued one tif obey ore. 
Ryedronms, by the 6. and 56, hereof. 


* eil. Brobe of: Trigerometrie. 
As the meaſure of the Sphericall angle B A C is not the arch 
BC, but the arch EF, intercepted betwixe the 2. fides A Band 
BC,conrtinued till they are quadrants: that is; to the paints E and 
E, becauſe thearch BC is not deſcribed from the angle A, but 
the arch E E, by the 5 6. hereof. Therefore the arch B C cannot be 
the meaſure of the angle B A C, by the 6, hereof, 

59. 7 the ſides of a Spherical anglo, bee continued till they meer 
teget ber, they mate 2. Semicireles, and comprehend an angle equal, 
ard eppeſite to the firſt angle : 

As the ſides A B and BC, of the angle BAC, being continued 
to D, make the Semicircles A B D and 1 C D, & comprehend the 
angle B D C, equall to the angle B A /; becauſe the ſame arch 
GH mcaſurcth both thoſe angles, by the laſt afore going. 


n | * 
60 Enery Spherical Triengle,from nnery angle bath an tri. 
angle oppoſite thereunts, whoſe baſe and the angle oppoſite to the baſe, 
are the ſame: The other parts are the (omplements of the parts of the 
former 2 As the Triangle 2 A ( aſoreſaid, from the angle 
A, hath the Triangle: 2 D {oppoſite thereunto, whoſe baſe 30. 
and the angle oppoſitq to the baſe B D (. is the ſame by the laſt 


ing : and ehe Mes BD and Y are mplements oſ 
Andaſtly, che angles 
eangles ABC and 


— 
the ſides A Band A & to a Semicircle. An 
BB Cand PC 3, arqche complements of th 
BC A, totwo right angles by the a 1. hereof. 3 
61 The ſides of a ſpberical triangle. may be changed into angler 
contra: the complements to a Semicircle in either of them d being ta- 
hen for the greateſt ſide, or the greateſt angle. Let A B C be aſpt @ci- 
call Triangle, obtuſe angled at B Let D E, be the meaſure of the 
angle, at A. Let E & be the meaſure of the acute angle, at B. (which 
is the complemẽt of the obtuſe angle B, being the greateſt angle » 


the giuen Triangle) and let H I. be the mealute of the angle, at C. 
K L, is eq uall to the arch D E; becauſe K D and LE, are Qua- 


nd | drants, and their common complement is LD, L M, is equallto "4 
ut | the arch E G, becauſe L G and F M, are quadrants, and their com- £ 
be | mon complement is LF. KM, is equall te the arch H I, becauſe 
g K I and M H, are quadrants, and their cõ non complement is K H. 
cet Therefore the ſides of the Triangle K L M, ate cquall to the an- 
l, gles ofthe Triangle A B C, taking for the greatell angle ABC, 
the complement thereof E E G. By like reaſon, it may be demon- 
cd ſtrated, that the fides of the Triangle A B C, are equall to the an- 
the gles ofthe Triangle K L M. For the fide A C, is equall to the arch 
ch deing D I. the meaſure of the angle D K I, which is the complement 


b of the obtuſe angle MR L. The ſide A B. is equall to the arch O P. 
being the meaſure of the angle M L K. And laſtly, the fide B C, is 
equall to the arch E H, being the meaſure of the angle L M K. For 
A Dand CI, are quadrants : ſo are A P and O B, B E and CH. 
And CD, A O, and C F, are the common complements of to of 
thoſe arches, | 


- Thereforethe fides of a ſphæricall Triangle, may be changed 
into Angles, and cor: which was tobe demonſtrated, 

62 U right angled pharicall Triangle, bath one right angle or 
were then one, D b = 4 EY od o 


26 The firft BookeWfFricnometria. 

63 One rig hi angle With two acute angles, as B A C, or withtws 
obtuſe ang let, a BD C, or with one obtuſe and one acute angle, as 
— DE. For I ſuppoſe the angles at A and D, to bee right an- 
gles. ; 


64 A right angled ꝓhæriaal Triangle, With two acute angles, 
har h from the right angie, a right angled Triangle, oppeſite therewnto, 
with tive obtuſe angles, and contre : As you may ſee in the right an- 
gled Triangles B AC, and BDC, 

65 The ſides ofa right angled ſphærical Triangle, with two acute 
ang les, are euery of t hem lefſe them a Quadrant. As in 4 BC. 

66 The two ſides of a right angled fphericall triangle, With two 
obtuſe angles, are more then Quedrants ; the third fids is leſſi then 4 
Quadrant. As in B DC, 4 

67 A right angled ſpherical triangle, With two acute angles, is 
from the acute angle oppoſute to a right angled ſpherical triangle. wich 
one acute and ove obtuſe angle. As the right angled triangle E D F 
with two acute angles, at E and F, is oppoſite to the right angled 
Triage CD E, wich the acute angle E CD, and the obtuſe angle 

D. 

68 The ſides ſubtending the right angles of 4 pharicall triangle, 
_—_— right aupics, art drants, _ 2 

The reaſon is for that, (as ĩn the triangle A & H.) If the great 
Circles A G nd H. doe cat the great circle & H, at right an- 
ples inthe put & and H. A. i —— — eirele G A. 


1 the 57.hereof, And 4 J and LH, are Quadrats by they 6;" 
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hereof, But if the angle at A, be alſo a right angle, then G H, is 
alſo a Qu · drant by the 3 8 and 15. hereof. 

69 A ſphericall triangle, hauing diners right angles, hat h eit her 
three or two right angles: And ſo ef the ſides, hath three or two Qua- 
drants. As it you put the angle at A, for a right angle, the ſyhæri- 
call triangle A G N, ſhall haue three right angles at A, &, and N; 
and the retore the three ſides alſo, A G, H, and A H, ſhall bee 
Quadrants. f 

Bur if you put the angle at A, for an ⁊cute angle, then the ſphz. 
ricall triangle A G H, ſhall haue two right angles at G and H. ond 
there pon the two ſides alſo, ¶ G and A H, ſhall be quadrants. 

70 If the third angle of a ſpharicall triangle, haning two right an. 
les, be acute, the third ſide is lefſe then a quadrant, Bat of obtuſe, 
tben the third (ide is more then a Quadrant · As in the ſphæricall tri- 
angle HG /, acute angled at G, the third fide F 1, is leſſe then a 
quadrant. In the ſphæricall triangle 4G I, obtuſe angled at G, the 
third de A I, is more then a Quadrant, 


— — — — 


— 11 


The former Diagram ſheweth the Demonſtration 
| hereof. . 


71 As oblique fpharicall triangle, conſiſteth ſimply of acute an- 
gles, or obtuſe angles, or of both of them mixed together, 

72 A fphericall triangie, With two obtuſe angles, and one acute 
angte, is oppoſite to a Fhericall triangle, ſimply acute angled, And 
comtr : As if the angles, at A and D. be ſuppoſed acute, then the 
triangle B D C, with two obtuſe angles, at Band C, and onencute' 
augle at D, is oppoſite to the fimply acute angled triangle, A B C. 

73 A Splericall triangle, With two acute angles, and one obtaſẽ 
angle, is oppeſte to a triangle Sphericall, ſimplyovenſe angled * and 
contra: As it the angles, ar A and D, be ſuppoſed obtuſe, then the. 
triangle A B C, with two acute angles,at B and C, and one obtuſe 
* at A, is oppoſite to the fimply obtuſe angled Triangle 

DC. _ | 


74 The three Angles of exery ſphericall Triangle, ave more then 
"Þ4 A 2 44 C2305 07 33& 


two right angles, 


A. _— N 9 | 
D 2 l __ a, ** 0 In 


bericall Triangias,hautog crc right, or obtuſe angles, 
| öne, whether they be fimple or compound. the thing is ma- 
nifeſ of it ſelfe. | 
In ſphæricall Triangles of two or three acute angles, it may be 
thus de monſt rated. | 
In thefptzricall triangle A B C, of two acute angles right an- 
gled at C, and acute angled ac A and B, the meaſure of the acute 
ange B AC, is the arch E , and the meaſure of the acute angle, 
AB Cor DBE. is notchearch DE, but H I. by the 58,kereot, 


But the arches KF and D E. are equall to a Quadrant, There. 
fore the arches F E and HI, added together, are more then a qua- 
drane. And conſequently, the angles anſwering to theſe arches, to 
wit, the angles B A C and A BC, ioyntly together, are more then 

Quadrant; that is, greater then a right angle. Bat the an. 
ge A C B,isarightangle by the Pre: I herefore, inthe ſpizri- 
Triangle A B C. of two acute angles, the 3. angles are more 
then two right angles. ner” 

Ils the ſphærticall triangle K LM, mecrely acute angled : the 
mea ſure the acute angle at L, is the ateh N O che meaſure of the 
acuteangle at K. is the arch V X, the mealure of the acute angle 
a M, is the arch Q R. 4 ES 


. 
2 
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ther two angles. And therefore in ſphearicall — 


Bat theſe three Arches, N O. VX. and QR. added together, 
are more then two Quadrants. For PV. and PQ, ( the 
Complementsof the two arches QR, and V X,) added Der, 
are leſſe tken the Arch N O, by the operation : therefore the arch 
N O, being the meaſure of the third angle, is more then the com- 

lementsof the other two angles added together. And e ; 
— alſo the third angle is greater then the complements of the o. 


acute angled, the three angles are more then two 


, meerely 
5 angles, & 
more ſubtill demonſtration ſee in Regiomwon, 49. P. 3. 
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SECOND BOOKE 
O . 
* » To 


Of the neceſſarie- Tables of Sines , 
Tangents and Secants, for the mca- 
ſuring of Triangles. 


I, 


\ = O are Triangles : The mtaſure of Triangles ts 
* the Siuding aus in Triangles, the vnknowne ſides or 
Angles ;, by three knowne, whether Angles , or 
fates, or beth. It is alfo called the reſoluing of 


angles, but is derived from Quadranglesto Triangles, Andthere- 
fore appertaineth not to this place. 4 

2 The dimenſion of Triangles, is perforwed by the golden Rule of 
eArithmeticks : Which teac beth of 4. Numbers propertiondl one to 
auot ber, any 3. of thew bring ginen, to finde out thefourth, 

3 Therefore for the meaſwring of rriangles, there muſt be certaine 
propertions of all the parts of « triangle one to another, and theſe pro- 
1101s explained in Numbers, 5 
4 T be pre portion all the parts of a triangle one to another can. 

wor be certaine, vnioſſe enery crooked line in triangles ( a5 in all trian- | 
gles the meaſare of the angles are, and in Sphearicall trrangles alſo the 
fade hi bereduced to right lines, Fer of 4 Crooked line, to 4 crooked 
lint, or to a right line was mer yet found any proportion, nor perhaps 


| Joel exer bes, 


5 Crea. 


>: rac 


5 (rooked lives ave reduced e right lines, ly the definition of 
quautitie, hich right lines applyed to 4 Circle haze, in rifpelt of the 
Radius. | N ; 1 
6 Right lines applyed tea Circle are Subtenſes, Sines, Tangeats, 
7 008 be line ,caſeribed in 4 Circle, diniding the 
7 A Subtenſt is a rige line,tnſtribed is 4 Circle, diniding : 
Whole Circle onto to S — , and in like manner Swbt ending both 
the Segments, ** ; 
$ A Snbrenſers exthey the groatefh, or not the greatef, | 
Te greateſ Subrenſe, is that that dixideth the Whole Circle 5n- 
t0rmecquall Segments, And ſo it ſubtendeth both the Sexicirclls 
as the right line & C, is commonly called a Per. 


TT. 


10 A Subreuſe not the greateſt, is that that diniderh the Whole: 
Circle inte two unequal Segments 5 And founthe one fide Shibrendeth: 
anarch lefſe — ark „ on the other fide. ſubtendeth an 
Arch more rhen 6 Semicirele, As the right line I B, which onthe 
one fide ſubtendeth the arch I F B, leſſe chen a Semigircle:;\andon 
the other ſide ſubtendeththe arch 1-H , greater them a Sem eine. 

11 ef Sine is eit her right, or verſed, ec. 


13 «right Sine ee. ſabjenſrof „nb. 
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32 The ſecond Booke of Trigenometrie. = —_ 
Asﬀthe right ſine et the arches B C, or B G, is the right line B E, 
ing the f. of —— arches of B C, or BG, 
that 18, the i. of the right line B E D, which ſubtendeth the arches 
Be, er BG D. So che right ſine of the arches B E, or BH, 
is the right line B R, that is the f. of the right line B K I. which 
ſubtendeth the double arch of BE; or BH; to wit, the arches 
Alea wow an bee ries ont e eee ee 
| (onſeltarier, | 


1 Therefore the rightſine of awareb, kfſe or mort then a Ons. 
durant, au leſſe then a ſemic inale. s one and the ſame, As the 
:S:- fine of the arches B C, and R, is the ſame right lino B E, 

for that is the 9. of the ⁊iqht line E. ich ſubtendetii 
aſwell the arch BG D, as the arch B C D. 

2 Aud t beraupem whenſoener the right fine is called the ſius of the 

Comp ft is onderftAd onely the ſine of the (omplement 
of an arc 1 r. I che right ſine of the Com- 
plement of B C/ chat is; ofte arch Fr is the right line B K, 

2 Emery right ſipe, gerrendstuler te the diameter dramne from 
the one tedrme of the are ginen, For becauſe in the triangle 
AB D,confifting of two equal ſides A B. and A D, the ſemi. 
diamiter A C, drawne from the concourſe of the equall ſides, 
entteth the baſe BD; into twoequall parts at E, by the de- 
nition of a right ſine, therefore that is perpendiculer to this, 
and this to that, by the 23. of the firſt. 

4 T be right ſine. of the Complement, is equall to the ſegment of the 
Diameter er Radius intercepted bet eeurthe right ſine of the 
Arch, andtbe (enter, As the right fihe of the Complement 
B E, to wit, the right B-K;is<quall to the right line E A, 
by the 39. of the fitſt. — \ 

13 The verſed ſine, is the ſegwont ofthe Diameter intercepted bo- 


miri „ ele Cicuureng ad Ad theAſed ſine of 
the arch is the ſegmeatobthe Diameter n Cv. the veried fine, 


efthdar is the agent oſthe diamerar G EE. 
1% Thertartuſ verſe fone ry ſown arc greater, and ſome qq. 
ekt werſedfine, the verſta fine of an arch grant 
Ame. Aa Gin he verſed ira dt che arch GEB being: 


greater then a quadrat... 
l ler wiſed fee, u urſad n of an arte h iiſſe 2 4 
223 2 ue. 


> C | 
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Quadrant. As EC, is the verſed ſine of the arch ; C. being leſſe 
then a quadrant. aSigs 5 in ihre pt be bar 23 | 

17 4 Tangent s a right line dramne ({rom the Secant) by ene ena 
of the arch. perpendicular on the extremity of the Diameter, peſſing by. 
the other end of the arch. As. L C, is the Tanger of tbe arck g C. 

18. A Secant is a righi laue drewne hyn be ous aui the archao the 
17 the; Tangeat. As the Secant of the arch A C is the right 

ine AI. . Messi Vun den dür“ 12 

19 T be definition of t he quantity wich right. line s. applied to # 

Circle haue, ui the making of the tables ol ineꝭ Tangents end Se- 
cats that is to ſay aſ tight ſines, ud tf varſed i Farthe ver- 
{cd fines are found by the rigbt fines withotit any labour. For the 
leſſer uer ſed ſine, With the right oo the Commlaruent, i n to 
the Radius. At the lefler veried line E C, with the right fine of the 
Complement A R.is equall to tim Rodin , Theiefore if yen 
ſubtract the right ſine of the Complement A E, fromibe Adu: 
A C. there teſtetl the ver ſed ãne G. Tut ebe greater uerſed fine 
is equall ta the Radius added untl rig bt fone: of the. excefſe af the 
arch, mere then «a Quad rast: As che greater verſed fine G E. is ce 
uall ta the Radius A. iaysed with the ſine of tha dacaſſe AE. 
Tberglore i you adda cha tit ſine dl tha caceſſe A E. to the Ra- 
ius & A, yon hall haus the vetſed · ine of the etch G EB, and 
therefore there ia no necd of the tablo of verſed fines, In ſtead of 
the ſubtenſes. tha right ines may be vſed : forthe right fines are 

þ the of the ſubrep{esz Thereiere if you take the greateſt Gre for 

| the greateſt ſubtenſes youmay alſo take the le er fine for.the leiler 

ſubtenſe Fer the lame regſpniis; olthe halſe to the halle, as is of 

: the whole to tha whole: As what proportion 10. hat to 6. the 

fame proportion heb to 33 1 on 
20 Ihe tales of Siues, Tungemts and Secants, are commonly - 

f called the (avon of T riangiis, Rhæticus callethit the ( an of the 

E deftrine of Triangle Viccathe  Hathematicall Canon ο 

4 2.1 T betebles of Sines,: Tangents.and, Secants, are exrended no 

artherthenre Dar. Fot the right fines of arches: more or 

hens quadtant, are the ſame hy the 12. hereof. «And! aber 
rare ne Tangents andbecants of argbes greater then a quadrent by 
the 1.7, and hereof. | 153 (M0 

22 Thetablecof Sines, Ta 


ngentsevd Secants, are Fommenty- 
made 


1 4 
N 
1 


34 The ſecona Bodke of Trigonemetri«. | 
wade te ine, Rhæticus welt them to teur h df ſeconds el inthe 
beginning and end of a quadrant, haus calculated them to ſeconds 
- 0n2;twoortenas neeeſlity required: In the rell | haue beene con- 

tented wick the ſetting downe the minute. 4 

23 Firftof all, tor the making o th: tables of Sines, Tangents, and 
Scc:mes I be Rudiins is to be tabeme a cert eine number ofparts, - - 
24 Of what parti ſotxer i he Radius be taken, the Sines, Tangents, 
and Secants for the moſt part are «ll of them irratiouallto it, that 
is, inexplicable in any true Whole numbers; or fractions » precifely 
by the 5 i. of the firlt'” And thereforerbe tables of Sines, Tan- 
gents, and Secants7 can bes exettlywadeby any ts yer 
ſuch wity aud on ht to bs matte, wherein no mb it diff tres from 
the trieb, by affimeger of theſt parts,” whereof the Redins is ta- 
en. As if the Radias bes taken f 10000000, No Number of 
thoſe tables dught to bes different from the truth by x. of 
10000000; 27. & :nnmolenmo? of to 523) 34:53 3457 394: 0.1) 
25 That you may atteine this exelineſſt; tither you muſt verbe 
fractiont, or elſe you muſt takgthe Radia, for the wakgn ofthe ta» 
bles, much greater then the true Ran. hen an 
26 Vas toWorke wth whole numbers and: frattions in the Calca. 
lation is very tedious: Beſides here ins fractions almoſt ave txquifttely 
terne: Therefore the Radias for the ming of theſe rabies is robee 
rakenſo much the more, "at there waybee no error in ſo many of the ft 
gures towards the left hand, as you will" bane placed iu the tables: 
Anda, forthe anmbers ſuperfluous, they are to bre cut off from the 
right bandvoWards the teſt, after il of tb ſayp ur ation. o did 
Regiomontanus, when hee would caleulate the tables of fines to 
the Radius of 6000000, he todke the Radius bf 60 0000c00 00, 
And after the ſupputation ended, hee cut of from euery fine fs 
found, from che right haadrowntd the left 4: figures ; So Rhers. 
cus When hee wonld ezlcalaren'”'rable of fines to the Radius bf 
1 0000000000: he tobe for the Radius 1000000 000000000; 
And afrerche ſupputerion ended, he cut off from cuery fire found 
from the right hand towarils the left 5. figures: But I to finde out 
the Numbers inthe beginnirig of the table, tooke the Radius of 
10000000 08 000000 d608002006-;/ Bat in the Cane? it ſelft 
haue taken the Radius of diners Numbers for necefiitie fake : N 


* 


hereafter in tis place ſhallbe declared. 


2772 


Circle, which was robe demonftr R 
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27 Inthe b:ginning you ſhall finde ont the right Sines of all the ar. 
ches leſſe then a Quad ant, iu the ſa me parts as the Radius Was taken 
of What /acuer bignefſe : Then out of theſe right Sines jou ſhall find the 
Tangents end Seeants. * due 

28 Theright Smes (in the making of the T ables ) are gither pri. 
mary or ſecondaris. The primaric Jines are theſe by hien the reſt 
are found. | 


B LETT. 3077 C -\ a a 


29 Now I wake the total Sine, or the Radius the r primarie 
ſome , Worch is equal ro the ſide of « Sia angled figure inſcribed in a 
Circle, that is to the ſubtanſe of bo degrees. Which is thus de. 
monſtrated. Let B C, be the fide of a fix-angled figure, inſcribed 
in a Circle: Then becauſe the arch B C. is 60. parts by the Pro + 
pe mamas — B 2 — parts by the 6. of the ſirſt: 

thereupon the angles A B C, and A C B, together area 120, 
parts by the 49: of the firſt : but the angles A 5 C, and A C B, are 
equall by the 5; of the firſt : for the ſides A B, and A C, oppofice 
vnto them, are equall, that is, two Radij : Therefore either of the 
angles is 66, parts: but the angle BA C, was alſo 60. parts: 
Therefore the triargle A B C. is equiangled by the 5 · ofthe firſt : 


| bucthe ſides A B. and. A C, are Radij by the worke': and there. 


fore the fide B C, i Radius al/o: Therefore:the totall ſine or the 
Radius, is equall to the fide of « fixangles Hgure, inſcribed in a 


26 The roms nate 677 eee 
30 © #t erbe, 6 — all che wee _ by 2 Pro- 


blemes following, 
The Py Probleme, 


The right ſi1e of an erch leſſe then a Datum being giaen to find 


the fire of the'((omplement. 


The Rule: Snbrraff tbr ſquare of the Siue Finen, from the ſquare 


of the Radins : the ſquare root of the remainder , is the ſine of the 
Complement, 

T he reaſonof the Rule. For the right ſine of any arch with the 
fine of the Complement and the Radius, make in the meeting of 
the two fines a right aogled Triangle, 
as the right fine 2 Y, with the fine of 


the Complement 4 'D, and the Ra- F 
dias A B. make the right angled trĩ- 
angle B D A, right angled ac D, by ” 


the 3. Con: of the I 2. hereof, There- F 
— — _ B ink and D 2. inclu- 
ing the right angle are equall in po- 
wor to the Hyporhenuſa 4 , by the | 
zo. of the firſt, Therefore the ſquare 4 DC 
of BD, being taken fromthe ſquare 
of A, the Remainder is the ſquare 
of 4 D,whoſe ſquare Root, is eA Dr E J, the ſine of the Com · 
plement ; that is, of the arch F B 
> + Exdevple : Lerche Radius e 2, de r 0000600; the fine® B, 
thar is che ſine oſ the arch of 30 deg- 5000090, Theſquare ofthe 
Rullins - B, is i 005000060 co0e0. he {quare.of the fine 
B D, is 25 00004000 0d00,'the which if you ſubtrad from the 
the ſquate 1000d000w800 900, the reſt ' ſhall bee the ſquare 
5500000 0800000, whole ſquare roote ſhall be $6602 54. the 
fine A Dior EB. ſeruing ſor tho arch E B, o. deg. 

After cheſume mandel. The ſabteaſe of an arch lefſs then a Se: 
micircleb ginen, you may ſinde che fubtenſe of ehe Comple- 
ment to che miei s 

For as the ſine ofany Arch, with thi fine ofthe Complement 
and the Radius doe make a right d triangle, by the chird Con. 


tlie Wa Semicirc|oand the Diameter, mae 


at. 


of tho 12 here. So the ſubtenſo of any areh with the ſubtenſe of 


D 


T he ſecond Booke of Trigonometria, 7 
angled triangle. by the fit i Con: ofthe 33. ot the firſt: therefore 
if you take the ſquare of the ſubtenſe given, from the ſquare of the 
Diameter, the Remainder ſhall be the ſquare of the ſubtenſe of the 
Complement : As in the Diagram propounded. If you take the 
ſquare of the ſubtenſe D E, from the ſquare of the Diameter D E, 
the Remainder ſhall be the !quare of the ſubtenſe E F. 


; T be ſecond Problem. 
31 Theright fine of an arch, being ginen With the ſiue of the com- 
* plement, to find the ſine of the donble arch. | 


The Rule, e Multiply the right fine of the arch, by the ſine of the 
4 omplement the produtt diuide bythe Radius, and you ſbali bane the 
3. of the ſine of the double Arch. 

The reaſon ofthe Rule, For as the Radius A B. to the (ine of the 
arch giuen B D, that is to the right line B C, which is e quall to D E. 
So is the ſine of the complement A E, to the right lint EI or HG, 
whoſe double F G, is the fine of F 
the arch FD, For in the Triangle 
FG D, the tight line HE, being 
paralell to the baſe G D, cutrech 
the ſides E G and FD, proportio- 
nally by the 4 5. of the firſt, But it 
cattethithe fide FD, into two e- £52: 

-quall parte, in E. And therefore d 5 3545 þros, © 
1 curtech the fide FG, in H, intot )u o . 
3 <yeall parts alfo, 


= 


Example, 4 
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Exemyle, Let the fine of the arch B D, 3 5. degr. be giuen, the 
right line E D, or B C. 5735 764. together with A C, or A E. the 
ſine of the Complement 8191 520. And let the ſine of the dou. 
ble arch, to wit, the fine G. bee demanded, I (ay : As, A B, 
10000000 to B C, 573 5764. So is AE, 81915 20. to E I. or 
HG, 4698462. which doubled, is 9396924. EG, the linc of 
70. deg. being the double arch FD. 

Aft er the ſame mauner if you Would werbe by ebe ſubtenſes ; The 
proportion ſhailbee : . ¶ B. the Diameter to B E, the ſubtenſe of 
the fimplearchBE : Sou CE, the ſubtenſe of the (omplement 
CAEtoES,the!. of the ſubtenſeof the deuble arch EBK. Be. 
cauſe the Triangles EC B, and ECS, are c quiangled, becauſe of 
their common angle ac C. and the equall angles C E B, and CSE, 
which are both right angles, that by the 53. of the firſt, and this 
by the worke, and by the 23. of the ſitſt. 


A. 


ESE 


Or more eaſily th: eAs DE tbe Radius, to EC, the ſubrruſt of 
the-Complement : So is AE, the ſubtonſe ginen to A B. the ſubtinſe of 
the double arch . Prened th. | bs 

Becauſe the obtuſe angled - Triangles, C D E asd E AR, arc 
equiangled, becanſe of the equall angles, ECB and EAB g and 


Para > > a, of. EA B A, wbich are cquall, becauſe che mes- 
ſures of them E B,. Sennen, 5 


2 


poſite one to another, by the 54.ofthe firſt, 
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Example of thulaft manner. Let E B, the ſubtenſe of go. deg. gi- 
uen. be $4 52 266. together with the ſubtenſe of the complement, 


CE 18126155. And let A B, the ſnbtenſe of the double arch, be 


ſonght for. I tay. | 
As DE.10000800.toE C,18126156, SoisEB,8452 366, 
to A B, 1 53 20890. N 


T be third Problem, 105 

32 The ſubtenſe of an arch leſſe then, a Semicircle, being giuen, 
tog ether with the ſubtenſe of the double arch : to finde the ſubtenſi of 
the triple arch. | 

The Rule, T ake the ſquare of the ſubrenſe of the ſimple arch from 
the ſqwire of the ſultenſe of the double arch; diuide the Remainder by 
the ſubrenſe oft he ſimple arch ; the_Quoreent ſpali be the ſubtenſe of the 
triple arch, 5 _ 

The reaſon of the Rule. For the fubtenſes of the fimple, double 
and tri 295 arches, if they be conioyned as they opght, doe make a 
quadrilaterall figure, inſcribed in a circle, and cur with Dagonals. 
As in the Scheme following you may perceiue: Wherein the ſub. 
tenſe of the ſimple arch, is A B. B C. or C P. the ſubtenſe of the 
double arch, is A C, or B D. The ſubtenſe of the triple arch, is 
A D. But is ſuch a figure, the right angled figure, made of the di- 
agonals, is equall re the right angled figures made of the fides - 
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Therefore if I ſubtract the right angled figure, made of the 
ſides. A Band C D, thar is, the ſquare ofthe ſimple arch, from 
the right angled figure made of the diagonals. that is, from the 
ſquare of the double arch A C, the ſubtenſe of the double arch; 
there ſhall reſt the right angled figure, made of the ſides B C, and 
AD, which diuided by the ſide B C, the quotient will bee the 
fide A D, by the 40. of the firſt: which was to be demonſtrated. 
Example, Let A B or BC,the ſubtenſe of i o. deg. be 1743115 
toge her with the ſubtenſe of 20. deg. A C, 3472964. bee giuen, 
and let che ſub · enſe of 30. deg. A D, be ſought for. | 
T i;c tuvare ot the ſubtenſe A C, is 1206147894296 
The :quiredf — — B. is 3038449903225 
Wien fader ac d. teſteth the rightangled, 2 24 
figure made ot Cand A D, — — 9033025042071 
wich diuided by the ſubtenſe BC, ——— — 1743115 
the quotient is the ſubte nſe AD, —— — 1176381 
Or more enſilj without t he ſubtenſe of the double arch giuen / Sub · 
trait the /quare of the ſubtenſe ginen, druided by the Radius, from the 
Radius : che ref mulciplied by the ſubtenſe given, and dinided by the 
Radius; de to th⸗ double of the ſubten inen: And yen val bane 
the ſubtenſe of the triple arch, 
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"The ſecdnd Book? of Trigonometris. 
The reaſon of tke Rule, appeareth by the Scheme adioyned. 
whereinfirftthe Triangles A G B, and B A K, are cquiangled be- 
cauſe of their common angle, A B K. or A B &, and their Meal 
angles «4G B, ind B AK, which are t quall by the 51 .· of the firſt: 
for tha t the arch B CD, which lyeth againſt the angle B 4 K, or 
B 4 D, beeing in the circumference, js doub le to the arch . 
which is oppoſite to the angle in the center e 4G K. | 

Therefore as 4 , to 4 B. Sois A B, to B K. which ſubrrated, 
from I G, reſteth K G. Thenthe triangles G B C, and G K Lare 
alſo equiangled, becauſe the baſes B C, and K L, are paralels by the 
38. of tke firſt: Ticreforeas B G, to B C/ ſo is G K, to K L. And 
laſtly, the Triangle BAK, is cquiangled at the baſe, for it is like to 
the Triangle A G B, which is equiangled at the baſe, as before was 
demonſtrated: Then becanſe the Triangle B A &, is cquiangled 
at the baſe, therefore the two ſides are equall by the 2 6. ofthe frſt, 
and conſequently the two ſides A B,arid ef K. are cquall. But the 
ſegments A K, and L D. are alſo e quall, by the worke, Therefore if 
I adde A K, and L D, to K L. It is all. ene as if 1 ſhould adde the 
right line A B, twice to the right line X L. 

Example, Let the ſame ſubtenſe A Bs be giuen as before, to wit, 
the ſabtenſe of 1 0. deg. 1743 115. And let D. the ſubtenſe of the 
triple arch be ſought for. . 

The ſquare of the ſubtenſe A B, giuen, is 303844! 9903225 
The right line BK, is — 303845 
Which ſubtrafted from the Radias given, 1 000090) 
The Remainer ſhall be the right line, K & 9696155 
wen multiplied by A B, the right line giuen, 1743115 
Produceth the right angled figiite, —— 1690151322282 
which diuided by Radius þ quotient it KL. 16 90 151 
To which the right line A B, twice added. 1743115 

| | 1743115 
Maketh the right line AD, — — 8176381 


The feurth Problem. 


33 T be ſabtenſe of an arch ſeſſi then « Semicirele being giuen, tage- 
ther with the ſubtenſe of the double and triple arch; to ſind the ſabrenſe 


Tie 


of the arch quintu ple, or of an arch fine times as much, . 
| E | 
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The Rule. Take the ſquare of the ſubtenſe of the double arch, from 
the ſquare of the ſabrenſe of the triple arch, the remainder dinided by 
the ſubtenſe ginen, ſhall be the ſubtenſe of the quintuple arch, 

T be Reaſon, Is the ſame which was inthe firſt ſolution of the 
third Problem; Foraſmuch as the ſubtenſes of the ſimple, double, 
triple, and quintuple acc hes, truly conioyned one with another, 
doe make a quadrilaterall ſigure, interſected wich two Diagonals, 
and ſo is to be applyed to the 34 of the firſt, Sc. 

Example. Let C D be giuen, the ſubtenſe of 2 degtoes 349048 
and let A E. the ſubtenſe of io. degrees be ſought for. 

Firſt, tho ſubrenſe of the double arch is to be found : that is,the 
ſubtenſe af the arch A C. 4.degr. by the ſecond Problem. And the 
ſabtenſ of the triple arch, that is, the ſubteaſe of the arch A P, 
6:degr. by the third P roblem. 


The fabtenſe A C. fhallbe 697999. almoſt, 
The ſubtenſe A P, ſhall be 1046719. 
Then ſquare thoſe ſubten'es and they ſhall be as followeth. 
The ſquare of the ſubtenſe of  triplearch AD,109 5620664961 
Tho ſquare of the ſubtenſe of Þ double arch A C. 48 1 $0040 100 
3 4 — fiel the ow D, _ = 
re remaines the righe ang gure, >60$43 0624861, 
made of AD, and G. — N | 


Which divided by the fide C D. — 349048 
The Quotient is A F. . — . 1743114 
; : Note, 


The ſecond Broke of Trigenonmetria; 43 
N oe. By the ſame reaſon if need be, you may find the ſubtenſes 


of thearches, 7. times, 9. times, 11. times, &c. as much, as the 


ſubte nſe of the arch given. For the Square of the ſubtenſe of the 
triple arch ſubtraRed from the Square of the ſubtenſe of the qua- 
druple arch, leaueth a Number which diuided by the fubrenſe of 
the ſimple arch, giueth in the quotient the ſubtenſe of an arch 7. 
times as much as the ſimple arch. So the ſquare of the ſubtenſe of 
the quadruple arch, ſubrraRed from the ſquare of the ſubtenſe of 
the quintuple arch, leauetk a Number, which diuided by the ſub. 
tenſe of the ſimple arch, bringeth out in the quotient, the ſubtenſe 
1 nine times as much as the ſimple arch. And ſo forward 
infinitly, | 
T be Fifth Problem- 

34 Tho fine of an Arch being ginen, together with theſine of the 
Complement , to find the ſine of halfe the —_ ginen, 

The Rule. eAdde the ſquare of the rig ln ſine of the Arch, giuen to 
the ſquare of the verſed ſine of the ſame «Arch, ( which verſed Sine 
you ſhall find, by ſubtracting · the fine of the Complement, from 
the Redins) The ſquare Root of the ſumme of theſe two ſqyares, ſhall 
bee the ſubtenſe of the Arch ginen, whoſe halfe ſhall be theſine of halſe 
that arch, 

The reaſon of the Rule, For the 
right ſine, and the verſed fine are 
equall in power, to the ſubtenſe 
of their arch. 

As in the Scheme adioyned 
BD, the right fine of the arch 
BC, and DC, the verſed fine of 
the ſame arch, are equall in pow - 
er, to the ſubtenſe of that arch 
B C, by the 50. ofthe firſt ; the ?. 
of which ſubtenſe, being E C. ia A 5 5 
the fine of . the arch, being F C. | 

Example. Let the ſine of the arch B C, 30. degr.be the right fine 
B D, 5000000.and the verſed ſine of that arch,be DC, 133974 

The q. of the right fine B D, ſhall be 2 5000000000000, 

The q. of the verſed ſine D C. ſhall be 1794919344516. 


5 The 


G. 


. T he ſecond Broke of Trigenomttria: 


Tue totall of theſe two ſquares, ſhall be 267949193445 16. 
whoſe q. l. 51763 80, ſhall be the dubtenſe of the arch giuen B C, 
30. deg The +, of which ſubtenſo, that is to ſay, the right line EC, 
2588190. ſuall bs the ſine of +. that arch, being F C. 15. deg. 
Other wiſe, by the Subrtenſes, 

The Rule. Tab the ſubtenſe of the (omplement, from thi Dia- 
meter, the Remainder multiplyed inthe Radius, ſhak be the ſquare of 
the ſabrenſe of balfe the Arch, As fer Example. 

Take the fabtenſe of the Complement A C. (equall to CX, 
being che ſubtenſe of the complement of the arch giueo A B, from 
the Diameter C B. The Remainder X B, mulciplyed inthe Recs. 
D B, ſhallbe equall to the ſquare of the right line E B, being 
the ſabtenſe of the halfe arch E B. 


Thereaſorn, of the Rule, Fer as D B, to E B; ſe is R B, to X B. 
Therefore D B, B E, and X B, are three right lines, in continu- 
all proportion. And conſequently, the oblong made of the ex. 
ereames D B,. and X B, is equalÞFre the q. of the Meane B E, by 
the 43. of the firſt, And for this cauſe it is, that as D B, to BE; 
ſo is B E, to X B, for that the Triangles D E B, and BE X, are 

equiangled, beeauſe of their common' angle DB Z, and their 
equall angles EX B, and DEB, which are equall one to an- 
other; | that is to ſay, for that they are equall to a third, to wit, 
their common angle D B E. And thereſote, becauſe the * 
"> | ic aſh - angles 
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angles, D EB, and X E By are equicrurall. they are equiangled at 
the baſe, by the 2 6. of the 1. The Triangle D E , is equicrurall, 
becauſe either of the fides, D E, and D B, is the Radius: The 
Triangle X E B, is equicrurall becauſe the right line X E, is e- 
quall to the right line A E, and there fore alſo to the right line, E By 
For the right lines, A E, and E B, are equallby the worke. And 
the right line E X, is equall to A E, becauſe they ſubtend the e- 
quall angles, A C E, and E C X, ia the termes of their cquall fides; 
For the right line C X, is cquall to the right line C A, by the Pro: 


but the right line, C E, is common to botk the Triangles, to wit, 


to the Triangles 4 C E, and E CX. | 

Now becauſe the Triangles, D E B, ard X E B, are equiangled, 
therefore as D B, to B E, ſo is B E, to B X, which was to bee de- 
monitrated, | 


Example, ; 

Let the ſubtenſe of the arch, A B,60.deg.be giuen, 10000000 
together, with the ſubtenſe ofthe Complement, A C. 17320508 
From the diameter C3... klͤ — 20000000 
I ſuberact the ſubtenſe of the coplement, A C. or CX, 1 732 0508 
the remainder ſhall be X B, — — 74 
which multiplyed by the R. dias, D B, that is adding 7, ciphers, 
after this manner, 26794920000000, ſhall be the q. of the 
ſubtenſe of the halfe arch, E By whoſe q. l. is 3176381, che ſaid 
ſubtenſe E B. + | | 

But then in theſe operations, ciphers are alſo to bee added in 
the beginning, ifthe calculation ſo require it, that the prickes of 
the Number to bee extracted, (whether the ſame bee ſquare, as 
heere; or cubicke, or ſolid as it will bes in ſome of the examples 
following.) may daly bee noted. For the Numbers from.the 
right hana, if a great Radius bee taken, are not alwayes to bee 
written downe. In which caſe· the noting of the Radicall prickes 
ſhould bee vncertaine, if ciphers were noc added in the be- 
ginaing. But this adding ot Cipbers/ in the beginning, bath an- 
other vle, for it ſheweththat all theſe ſubtenſes are læile then the 
Radius, and as it were certaine parts of the Radius, which parts. 
are commonly thus written, ige; · But much more briefe. 
and neceſſarj for the wo lee, is 1 writing of it; 5176381. for 
2 | 3 t 
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tioſe numbers ace alcogether of che ſame value, as theſe two num» 


9. 
bers, og. and 10 are. 


Tet otherwiſe by the ſubtenſes, and by Algeber, of the 


exertion of lailus Birgius, 


Hee that knoweth not Algeber, let him Teaue the Algebraicall 
worke nere, and throughout the whole baoke; for tueſe examples 
are not put of neceſſitie, but onely of cuxioſi:ie. 

The rul- : Diuidie the ſq aare of the ſubtenſe, given by 4a —1bq. 
the quorrent ſpall be the q of the ſwhrenſe of halſe the arch, 

T he reaſon ef th: rue. For the ſquare of tne fudcenſe, of any 
arch wyhnarſyeucr, ſhallbee cquall to 4+ iq ares, leſſe by one bi- 
quid +: 0; che ſubtenſeof halte rae arch, Waich is thus demon. 
ftiaced, 

Let the right line A B, bee giuen for the ſubtenſe of the arch 
A CB, And let che ſubtenſe oi 5 that arch, to wit, the right line 
eA (or CB. bee demanded. Let the diameter F C, bee 2. that 
the Radius, may bee made 1. as it is put in the tables of ſines, al- 
though there, many ciphers bee added to 1. which heere there is 
no nei d of. Then lec the ſubtenſe A ( or C B, being demaun- 
ded bee put algebra ically for one roote or fide : and ſo is C , 
1. Roote : therc fore che ſquare of C B, ſhall bee 1q for 1. l. 
multiplyed by 1. I. giacth 10. If you take this fquare from 
the ſq are of the diameter 2. to wit, from 4. there ſhall reſt, 
4.— iq. which is the ſquate of the right line F B, by the 50. of 
ther, Beczuſe the Triangle FT B, 18 righe angled at B, by the 
1. conſect : of the 53 of the firſt : There fore the rigꝭt line F B, is 
the roote of the Square, of 4 - 1q. which Root may be thns no- 
ted; 14, — 1 or ſo: v4.—1z, as euery one hath accuſtomed 
himſelte. Let alſo the A adius I B,b= dane to make the Triangle, 
E FEB. Now the triangles, EFB, and © AB., are equiangled 
becauſe of their cquall angles (FB, and C AB, which are e- 
quall, becauſe of tacir equall (or rather the ſame ) meaſure, which 
is the arch CB. 

But ehe angle C A. is eqaall to the angle C 4 B, and the 
angle E B F. is equall to the angle C F B, or E F B, by the worke: 

We Me therefore 
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F 
therefore alſo the third angle ACB, is equall to the third an- 
gle FEB, by the 4. conſect : ofthe 49. of the 1, Then, bccauſe 
the triangles EFB, and ACB, are cquiangled, theretore is it, 
as E F, 1. to F B, l. 4. — 1. fois AC, 1. I. to AB. In which 
worke, that you may multiply the ſecond tearme, by the thirds 
becauſe the ſecond tearme, is a ſurd number, make the third 
tearme alſo a ſutd number, by multiply ing 1. l. by it ſelie co make 
19. which being done, the rig it line A C, ſhall bee I. 19. Then 
multiply 14, — q. by l. 19. aiter this manner, 

The Number tobe multiplyed [.4..— 19. 

The Number multiplying — |. 19. 

The product —— 0 — 1b. 

Therefore the ſubtenſe «4 Z, is eq all to the Roote of foure 
ſquares, leſle by one biquadrat of the roote, alſumcd A C. Aud 
conſequently the ſquare of the ſubtenſe A B, is cquall to ſoure 
ſquares le ſſe by one biquadrat of the allamed roote, or of the ſub- 
tenſe of halfe the arch, 4 , or CB; And fo if you diuide the 
ſquare of the ſubtenſe, a4 , by 49. 1bq. the quotient ſhalbe 
the ſq are of the ſubtenſe of the halic arch A C, or C B, wl. ick 
was to de di monſtrated, 

But how the quare of any ſubtenſe giuen, may bee diuided by 
49. —1bq-1 wiii make maniteſt in the example followii g 


E 4 Exun le, 
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Example.Letthe ſubtenſe giuen,of 60. deg. A B, be 1 0000000 
whoſe ſquare is, 100000000008000, This iquare is to be di. 
vided by, 4q - 1bꝗ̃ Then, becauſe I cannot well diuide by 
4q—1bq, I adde to both, that is, to the diviſor, and to the di- 
uidend 1bq. (which addition is made in the diuiſor, by ta- 
king away the fine of leſſe with his Number, ) that 40. and 
100000000 080000. + ibq. may bee equall one to another. 
And then I dinide 1 0000000c000000, + ibq. by 4q. ot which 
is all one, I diuide the Number 10 0000000000000, by 4. So 
as I adde the ſquare of euery particular quotient, (which in truth 
is a biquadrat: for than the quotient is a ſquare ) with his com. 
plemeat, to the number to be diuided, before I moue forward the 
diuiſor: Which addition that it may be made in his due places, 
the prickes of the ſquare Roote, firſt of all is to be put to the num. 
ber to be diuided: And then you are to proceed after the ſame 
manner as followeth. | 
The fquare of the ſubtenſe, of 60 d. A B. is 1 0000000000 0000, 


nn The ſquare of 2. is 4. B. 
(4) lay 4. in 1. (o 
4. in 10. (2 
B Ad. 4. to a 100. it 
makes 104. Say twice 4 The Square of 6. is 36. 
is 8, which ſubtraR Tac Complementis 24» 
reſis 2400, 25 "Ry FIR 
; The totall is 276. D. 
8 24. (6 And that Complement js 
— — found by multiplying the 
2676 Root 6. by the double of 2. 
24 ſubtracted the Root going before, that 
relts 27500 is by 4. For 4. times 6. is 
(4) (7 (24 
23689 added 
31289 


28 ſubtract. 


_ oe ne (9 Hence forward the Num- 
48141 added bers, to bee ſubtracted are 
———— — — —— not 


9 


% 
, 


reſts 1794100 


(4) (4 
214336 ad, 


reſts 31843600 
(4) 6 


482 0001 ad. 
—— — _ 


reſts 66660100 
Ad. (4) 5358981 (1 


——_J 


— 


teſts 3201908 100 

3 
Ad. 482308461 

reſts $42 1656100 

(4) (3 
Ad, 1071796764 

refts 149 345286400 

(4) (4 


Ad. 21435935376 


reſts 1078122177600 


(4) (3 
Ad. 160769515 449 


a — — — — — — 


reſts 3889169304900 (1 
Ad. (4) 4535898384861 


— — 


reſts 4250676897610 


Ad. (4535898384862 
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—— © ́——ů—ö1 


reſts 786575282472 100 


(4) | » (2 
Ad. 107179676972444 


49 
not put downe, even 28 
they are not vſed to bee put 
done, in vulgar diuiſion. 


—— — 


937549 59444544. 


2 ſhould follow. 
The 
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The proceſſe of che particular RignzTrants, from whence 
the whole Biquadrate is leaſurely compoſed. 


— — ww 


717704174 
53384 

717918469 
52 5889 


A. The [quireofths Rote. 2. 

B The (quatre of the Roote 6. with 
his Complement, The ſquare of the 
Rooꝛe 6, is 36. Te compliment made 
by the mul. plication, of double the 
roote precedent, and this Rovte 6. 
is 24. Thc after their due order (as 
is atore ſh:wed) added together, 


C. The ſquare of the Roote 7. wirh 
his complement mad: by. multiply ing 
the double ot 2 6. the Roote atoregoing 
in this Roote 7. 


4823001 
71796666601 '1 
5258981 _ 

71 79672019081 9 
53589329 
422108461 


71 7967684216 56r(2 
535898382 
1971796764 


71796769434 $2644 
555 89 85844 
2143 59353 76 


— — — — — — — 


71796769707 8122177673 
53583838483 
. 1802895 5449 


173 
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717967697238891692049 411 
337898384861 
7179676972 4-425067689761 (1 


EE 5358983848621 
7179676972447865752824721 (2 
5 3589838486222 
3 121795769 72444 


2295224489377 49594445 44.the whole biquadrat. 


The proofe of ehe former Reſolution, by changing 


it contrarily, 
1g. 26794919243 112 
4 q 1071796769 72448 | 
I by, 7179676972448 Subtracted. 


Reſteth 10000000000 ooo. the ſquare of the ſubtenſe of 
60. degrees. | | | 


The Sixth Problem. 


35. The ſubterſe of an arch being ginen, to ſiud the ſub+ enſe of the 
third part of that arch, © | | 

T he Rule. Put the third pare ( of the ſubtenſe ginen ) ſomewhat aug · 
ment ed, for the ſubrewle demarded, and by that inbitnſr, finde oui the 
ſubtenſe giuen, accoramng tothe deftrine of the third 'Prblem : Which 
if you find the ſame. you hawe that you ſonght for : But vj et he Wiſe, 
note the arfference by more or leſſe, and when you base rertated the 
ſame Worke, by an other poſition of the ſubtenſe ſought for. A gaine, 
rote the difference by more or leſſe + Whi: bbeing done, afterwards by 
the rule of falſe, y.u ſhall infell-bly find the trut h. 

The reaſon (why the third part, and fomewhor more of the 
ſubrenſe ginen, may be put propabl · for the ſubtenſe lought for ) 
is thus: Lccauſe the ſubtenſe ot the thizd part of the arch three 
times taken, is greatet of neceſſicy then the ſubtenſe o the trip 
arch : As for example, the thrre right lins A B, B C. and CP, 
put together, arc oi neceſſitj greater then the right line A D. 1 
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C 


9 


The reaſon ofthe reſi ofthe worke vntill you 6ome to the 
rule of falſe, appeateth by the demonſtration of che third Pro- 
blem. | 
The reaſon of the rule offalſe, is knowne by Arichmetitians, 
Example. Let the ſubtenſe of 30. degrees bee giuen AD. 
5176381.almoſt, And let the ſubtenſe of j. part of that arch, 
that isto ſay, the ſubtenſe of the arch of 10. degrees A B, bee 
demaunded, : 

The ſubtenſe given A Djis ——— —— 5176391. 
The . part thereof is. 7172 5460, 
That ſomewhat augmented, is — — 1 73 0000. 
r —— 1750000, 
| Or —— 1740000, 
Let the firſt pofitionbe —— —— ==. 1 7.30000, 

Whereby the ſubtenſe of the triple _— 
arch AD, ſought for according to the > 5138223. 
doctrine of the third Problem, ſhall be- 5 
Bur it ſhould be 5176381. 


Therefore it is too licrle by ———— 38158. 
Let the ſecond Poſition be — 1 7400 oo. 
Whereby the ſubtenſe ſougar for of the 


triple arch A D; according to the doc- c 5167320, 
ttine of thethird Problem; ſhall be | 
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But it ſhould have beene - 5176381, 
Therefore it is yet too little by == —— 9061. 

Now according to the do&rine of the Rule of falſe pofitien, 
Maltiply erofſe-wayes, the firſt Number too little; by the ſecond 
poſition, and the ſecond Number toe little by the firſt poſition, 
And becauſe the fine leſſe, is to both the Numbers, ſubtract the 
PreduRs one from another, and you ſhall haue the number to bee 
dcuided after this manner. | 

The firſt ProdnQ is ———— —— 663949200009, 

The ſecond Product is —— — 15675530000, 

The Diuidend is ——————— $0719790000, 

In like manner, ſubtra& the one lelle frem the other leſſe num. 
ber, and you ſhall haue the Diniſor, after this manner. 


The one leſſ ———— — 38738. 
The other leſſe is — ———— 906 1. ſubtracted. 
Reſteth the Diuiſer — 29057. 


The Dimiſion it ſelfe, 
The Diuidend, 50719390000 
The Diuiſor, 29097 (1— 1 
216223 (7—8 
29097 
203679 
125449 (4—3 
39097 
116388 7 
090610 (3 — 640 
29097. 7 
23 >= 
33190 (1-7 
FE... Os 
40930 (1—8 
e 
118330 (4— 3+ 
29097 7. 
116388 


1942. 


The 
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The diuiſion being ended, the quotient, as you ſee, is the Num · 
ber 1743 114. for the ſubtenſe A B. By which Number worke 
againe as by the firft and ſecond poſtion, and the quetient 
will bee againe too little, but very little, to wit, 3. Therefore 
take a number a little greater then the Nurmber 1743114. to ſay 
the Number 194311 5. and repeating the former worke, you 
ſhall finde the tubtenſe A D. ſuch as the giuen ſubtenſe was in 
the beginning: that is, 5176381, which notwithſtanding in 
the concluſion , is more then the truth: And therefore alſo, the 
fubtenſe 1743 115. in the coneluſion will bee more then the 

truth: yet more neere the truth then the fubrenſe 174311 4. 48 
bythe worke appeareth : becauſe, truely it leaueth no apparent 
difference betweene the ſubtenſe giuen A D, and the ſubtenſe 
ſonght for. E . 

Note, The rule offalſe alwayes ſheweth yeu the truth in the 
leaſt part, in twice as many mere Ciphers, as the firſt or ſeeond 
poſition had iuſi ſignifying figures (as 1. 2. 3. 45. 6. 7. 8. g. but not 

o) towards the laſt, As for example: In the ateregoing example: 

eyther pofition ſeuerally taken, had three ſignify ing figures to- 
wards the laſt, to wit, 17 3. ot 174. Therefore the Rule of falſe 
fhall exactly produce the truth in fixe Cyphers, to ſay in theſe 
1743 114. wheaceit appeareth, If you make the firſt poſition 
I 7431140000008, the fecond 1743 1150000000, you 
ſhall'in the end haue the true ſubtenſe exactly ro the Radius 
100600000000000, But if againe, you ſhall increaſe this ſub. 
tenſe with 14. Cyphers, and ſhall take the laſt ſignifying figure 
in the one poſition leſſer, and in the other greater, von ſhall 
finde very exactly the true ſubtenſe demanded to the Radius : 
1 #00 006000 00000 ©0000 oo o oo 0000- and fo for the reſt, ſo 
that you had the ſubtanſe AD, firſt giuen in ſo many parts. 
Otherwiſe by Algeber. 

The Rule, Dinide the ſubreuſe ginen by 3. . — 1c. the quotient 
ſhal be the ſubtenſe of the third part of the arch giuen. 

Tie Reaſon of the Rule, For the ſubtenſe of whatſecucr arch is 
cquall to 3. Rootes leſſe 1, Cube, of which Rootes , one Roote 
is the ſubtenſe of the third part of that arch. 

Which is thus demonſtrated.: Let the ſabtenſe giuen, bee A D. 
being the ſubtenſe of the arch AB CD, and let the 2 

5 B,or 


2 a = vw =: + &=® Pry ORE ES 
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ad AB, or IC, or CD. being the fubtenſe of the third part of that 
or arch ,be ſought for: Let B C the ſubtenſe of the third part be put 
e: ſor 2. l. Then the ſubtenſes of the double arches, to wit, che right 
„o- lines AC, and B D. euery of them ſhall bee to the arch BC. |. 4. q. 
Ile 1. bq. by thedemonſtration of the Problem aforegoing. Bur 
eſe the ſigure ABC. is a foure fided figure inſcribed in a circle, and 
on interſeRed wich Diagonals. Therefore the right angled figure 
ou made of the Diagonals AC, and BD. is equall to the right angled 
ius figures (of the ſides Jadded together by the 534. of the firſt : Firſt 
ib. then I multiply the Diagonals together, and thereof is made the 
are ſquare 4. q. —1 «q.( For te multiply a ſurd Number by it ſelfe. 
all is nothing elſe but to take away the ſigne I.) After I multiply the 
16 1 ſide B, by the fide C D. that is 1. by 1. l. and thereof is made 
k, ſo 1. which I ſubtract out ofthe ſquare of the Biagonals, that is out 
of 49. i hꝗ̃ & xthe reſt is 39. 1bq-for the right angled figure 
made of BC. & AD, w®* right angled figure 39.— 1bq. if I divide 
ient | bythe fide BC,thatis by 11 the quotient is the fide AD, 3l.— Ic. 
Therfore 3!,—1c,one of whole fides being the ſubtenſeoſ one third 
h is part, is equall to the ſubrenſe ofthe arch giuen ; and conſequently 
ifthe ſubtenſe of the giuen arch be dinided by 3l.— 1 «,the quoti- 
ent ſhall bee the ſubtenſe of one third part which was to bee de- 
monſtrated. _ 
T 
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The manner of this deuifion is thus: Deuide the Subtenſe gi- 
uen, by 3. adding the Cube of euery particuler quotient with his 
Complement to the Number tobedenided, before you mous for- 
wards the Deuiſor, beginning the addition from the right hand, 
vnder the point belonging to euery Cube, and put to the Number 
to be deuided after the oi der of the extraction of the Cubicke 
Root: I ſay the Cube being added with his Complements: For 
the Cube hath not onely one complement as the Square, but the 
Cube of encry Root, ſet downe after another Root hath rwo com- 
plements. which are thus found: For the rſt Complement, let 
the Root aſore going be ſquared, and that ſquare tripled, and that 
triple be multiplicd in the Root next following : For the ſecond 
complement; let the Root afore. going be tripled, and that triple 
be multiplyed by the Square of the Root following, as the worke 
of the Example following, which I haue ſet downe at large, 
ſheweth. 

Example, 

The $ubteriſe of 30. degr, giuen, from whence the ſubtenſe of 

10,deg. ito be drawne. 


© 517 638 * 

(3) (3)z- Adde( or 

———— — — 

218 638 (7 
8 213 l. 

12 551 100 (4 

(3) 355 024 Ad. 
906 124 ood (3 

(3)z27 295 407 Ad. 

33 419 407 000 (1 

(3) 911 466 991 Ad, 

4 339 873 991 (x 
(3) 91 152 451 231 Ad, 
I 422 026 442 231 (4 _ 
_(3)36 401 273 334 $44. 4. 


p - 487 715 565 5A. There ſhould follow (8) 
2). 


n 


vw 


y (2) 


T be particuler Squares 
of the Jubtenſe of 
1 o. degrees, 
©, 1 
91 


— — — 


0030276» I 
3483 
10442 
20 3038049. 1 
, 34561 
0050 61. 1 
593 1 25 
50303543 2472 1.4 
3485224 
2 27240555 
oo 303 8445416866 


f. Tomple, a7 
2. Comple. 147 
The Cube 343 
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37 
T he particuler Cubes of the 
Sabtenſe of 10, 
degrees, 
C. ooe 1. ( 
3913 
C.o004913 (7 
35 5024. 
C 0005268024 (4 
EO 27293407 _ 
C,o005295319407 (3 
911466991 
C.oo0 5296230873991 (1. 
91152451230 
C.0005296322036442231 ( (1 
36461273334544 


C. 60 00052963 58487715 5655 44 44 (4 


— — — — — —— 


T he finding out of the particuley 
Cubes of the Subtenſe of 
I Oedegrees, 


Si, LS 
=X + 
— St C64 
867 16 | 
L 4 1 306 | 
1. Compl.3 45 ST | 
2. Compl. 816 $16 
64 


3913. the 


Cube of the Roots 7. Root 4. with his Complements. 


355024. the Cube of 


with his complements. 3 
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58 
l. 174 LI SS l. 1743 I. 1743 
q. 39276 3 qs2 1q 3038049 3 
3 — — — — — — 
| 522 C. 27 3 3229 
— — 9114147 
50828 99 | 5229 | 
J. 3 4698 — — 
— | 911466991 
272484 
4698 
27 [ | 
27295407 8 5 = FD 
L 17431 l. 17431] 1174317 i A : 
d. 303 839961, ——— Je) — 
3 Mt 3 money pm 
n 1 — q. 16 
911519283 | 91152974163, ——— 
$2293 4 3137598 
I — 122933 
SY ye | 364611896652 — — 
211324712271 | 3366928 8366928 
1 64 
— anoee 


T be proeſe of the afore-going Works, by comy e, 


5 


Wig 


Contraruy. 


017431 1445 £ _ The Sheena 10 degrers. 
05229344 [4 


1 C. 200 5296315 SubcraR, 
— 


05176380 Remainerh — 


« 44 + 1 1 


3 


2 


he 
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The ſeauenth Problems. 
36 The ſubtenſe of any Arch being ginen, to ſinde the ſubtenſe of the 


Et pert of that arch. 

The Rule. Put for the ſubtenſe demaunded, ſomewhat more then 
the; part of the ſubrenſe ginen, and thereby ſind out the ſubtenſe gi- 
wen, according to the doctrine of the ſourth Problem : Whereby if you 
find the ſame, you bane your deſire Tat if otherwiſe, note the diffe= 
rewce by wore or leſſe, and the ſame Worke repeat by another Poſerion 
of the ſubtenſe demanded : Ag eins, note more or leſſt ; And laftly, 
findout the tratbbyibe ruli of faiſe Poſition, & in the 6 Problem- 

The reaſon of the Rule, Is the ſame which was in the fixtht 


Problem. 
Fraps. 
Let AF, 17431 155 the ſubtenſe of 10. degrees be giuen i And 
ler the ſubrenie of the ſiſt part, that is the ſubtanſe of two degrees 
CD, bedemanded, : 


The ſabtenſe of 10, deg, ii 1743115. almoſ; 
Letthefirft poſition be — 34% 

* — ha — — N 

1 it ſhould ——  ] 47] E 
: F 3 Therefore 
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Therefore it is lefle by ———— 240 

Let the ſecond Poſition be — 346 100 

Thereby A F, ſhall be — — 1743373 

But it owght to be — — — 1743115 


Therefore it is more + 258 
To which adde the leflc — 240 


And you fhall haue for Diuiſer 408. 


Then multiply eroſſe · wayes, that is the leſſe by the greater po. 
ſition : —— poſition. And then 25 
The firſt Product ſhallbe — 83784000 
The ſecond product ſhall bo 90042000 
Theſe adde and you ſhall haue the Diuidend 17826000 

> The Diniſor was —— 498 (3 —3 
1494 
3444 
493 (4—7 
1952 
The Quotieftt that is the true ſubtenſe of 76s 
two degrees C D, is preciſely 349 048. 498 (90 =7 
4432 
©2400 
498 (4—3 
3 
400 
498 (8=15+3 
ER OO... 
96, 


— 


Otherwiſe by Algebra. 


The Rule. Dinide the ſubreaſeginenty 51. - e. 4 1. (6, tbe 
Lorient ſhall be the ſuhrenſe ofthe 6fi pars of 1he 8 POR 
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T he reaſon of the Rule, For the ſubtenſe of any Arch whatſoc. 
ver, is equall ro five rootes, leſſe, five cubes more one ſolide; one 
of whoſe rootes is the ſubtenſe of the fifth part of that Arch: 
W hich is thus demonſtrated. | 

Let A E, the ſubtenſe ot the arch A B E, be giuen, and let the 
ſubtenſe of the filch part of the arch A E F, be demanded, that is 
the ſubtenſe of the arch C D; to wit, the rigut line C D. Let C D, 
be put for one Root: or which is all one, Let C P. be 1l. There- 
fore A C, ſhallbel4q. — 1 bq, And likewiſe D F, by the de- 

| monſtration of the 31.Problem. But AD, ſhall be 3 J. 1 C. 
0. And to alſo C F, by the demonſtration of the Problem next afore- 

{ going. Now in che quadrilaterall figure A C P F, interſeRed by 
the Diagenals A D, and C E, the right angled figure of the dia- 
gonals A D, and C F. is equall to the right — 5 — (made 
a ofthe oppolite ſides; to wit, of C D. and A E, and alio of A C, and 
D F,) added together by the 34. of the fitſt. 


| Ficft, then I multiply the Diagonale AD and CF, together : 
Then I multiply rhe fides eppoſice, A C and D F, together : And 
* I ſubtraRt the produRt of this multiplication » from the product 
ofthe Diagonals. The remainder is the right angled figures of 
the other ewe oppoſite ſides — D, and AF, which right angled 
_ 3 figure 
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figure diuided by the right line C P, leaueth the right line A F. 
The Whole Algebraical Works © thus, f 

AD. 31 - 1c. AC, 144 — t bq. . 


CF, 3 — 1. D FE, 44 — 1tq. | 
94 — 3bq. AC. D F. 44 - 1 bq. 


9 5 
_ = 7 qc. | ; 


AD,CF,oq—6bq+1q4qC. 
AC. DE, 449 — r bq. ; 
CD, AF, 5 — $bq+1qcC 
The D:uiſor CD, 2 |. 


— — —U—⅛— mL — wy — 


The Quotient AF, 11 — 5C + 1fs. 


Therefore the ſubtenſe of the arch giuen e B F, to wit, the | 
right line A F, is equall to 5. Rootes, leſſe 3. Cubes, more by one 
* of which rootes one of them is the ſubtenſe of the fift pare 
ofthe arch giuen. And conſequently, it I ſhall-dinide 4 F. the ſub- 
tenſe given by 51. — 5c. + Ia. The quotient ſhall be the ſubtenſe 
of the fifth part of that areh, to wit, the right line A Þ or B C or 
D. uc. which was to be demonſtrated. 

Tbe manner of dividing by 3l.— 5c ß, is thas: Firſt, of 
all the points agree · able to the cubicke, and ſolid roots are to bee 
put oner the number to be diuided: then the Number diuidend is 
diuided by 5. adding alu ayes to the quotient found 5. cubes with 
his comple ments, and ſubtracting one ſolid, before the deuifor be 
mooned forward, For becauſe the diuifion muſt be made by 
gl. — 5c, therefore 3. cubes (which cannot be taken from the de. 
uifor ) are contrarily to be added to the namber to bee diuided, In 
like manner, becauſe the divifion mult be made by 5,1 fs, There · 8 
fore one ſolid (which cannot be added to the diuiler) ĩs to be ſub. 
traced from the number to be diuided. | £27911 | 

Example _ 


rr 
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Erample. Let che ſubrenſe of 10. deg. be given, out of Whichi to 
ber extralted the ſubtenſe of 2 Degrees, | 


S. 
. = 4 
0. 17 


C9 Adde |_ C3 
24 446 400 0 
: E 24 3SubtraQ. 
"22 445 375 7 
_ 3s 6/1 520 > Ad] (4 
4 $07 855 700 Oo N 
3 21 137 424 uber. 


745050 7 87% 564 % 


650 16 022 745 Adde (9 mt 
13 897 309 576/000 00 
| 6 349 413/767 2 
253 $90 22420197 


(5)(5) 73 088 975320 Ad} (4 


29 677 769 3494119 — 


— — — — — —ä—ä—— 


3 964 557 1391552 51 Fl — 


j 964 0128 460 783 16]95899 26996 
OE (8 almokt, 


— 


T be farticaler Squares of the ſubcenſe of 
2. degrees. 


0001156 (9 


689 
6201 (0 
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00012180100 (4 | 
= 69804 
279216 


0001218289-16(8 
698088 


EDS - ..... ... 7 
. 1231834506304 7 


T be particuler Subtenſes of the Cube of 
two degrees, | 


— 


c. 0000027 Radix (3 | 
18 | 


— 


C. 0000039 304 (4 
— | 
C. co00042 508 549 (90 
14 617 795 264 ' | 
C, 0000042 523 166 795 264: (4 

8 2 923 961 134 yp2 

C. 0000043 326 ogo 755 398 592. one Cube (8 
ph 5. the Multiplyer. 


C. 0000212, 630. 453, 781, 992, 960. 5. Uuves, 


T he particuler Solides of the ſabtenſe of two 


degrees. 


00000000243 — the Roo: (3. 
211 35424 3 
454 35424 4 
63 _ 4001 79D 
517 75837. 76749. (90 
29677. 76934. 94110. 73024 _ 
F18 05515. 33683. 94110, 73024 (4 
ä 5937. 18660. 97927. 80583, &c. 


. ©0000000518 1145 2, 73344. 92038, 53607, (8 
21291. ; . T 0 


” © 
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The proofe of the Reſolution made by contrary 


({ ompoſurions 


63 


1,1. oo 349048. The ſubteaſo of twodegrees, 


5. I. 0174 5240. 
5. c 00002126, Subtract. 


— — 


2 


01743114. | 
TI. cooo00005r1.&c, Addeif any thing be to be added. 


01 743114. Thetotallis theſabrenſe of 10. deg. 


But how the particuler Cubes are to be found, was ſhewed in 
the example, of the afotegoing Problem. Nor is this any new 
thing, but that euery parciculer Cube, be multiplyed by 5. before 
they be added, becauſe here 5. Cubes ate to be added to the Num- 
ber to be divided: As for example, the firſt particuler Cube in this 
example was 27. this multiplyed by 5. maketh 13 3. The other 
part iculer Cube with his complements, was 12304. This num- 
ber multiplyed by 5. maketh 61526. And ſo fer wards. 

The particuler Solides, you ſhall finde thus: A ſolide is 
made by the multiplication of a Cube, by aq iare: As the ſolide 
of 3. is thus made; three times 3. is nine, and thrice 9. is 27. and 
g. times 27. is 243. And this is the making of the ſolide of one 
figure, or elſe ot more figures, conſidered joyntly together: As 
the ſolide of 34. is 45435424. For the ſquare of 34. is 11 56. 
the cube is 39304. Which tWo multiplyed together, make tha 
Number 45 43 5424. But if you would finde out the ſolides oſ 
euery figure with their Complements ſcuerally, that is to ſay: If 
after the finding of the ſolide of 3. you would finde the ſolide of 
4. *hich, with his Complements added to the ſolide of 3. ma- 
keth the ſolide of 34. you mult worke another way, as thus: The 
ſolide of more figures, as for eximple : the ſolide of 3 4. to all the 
figures after the firſt, hath ſoure complemen:s ; as there are foute 
figures put betweene cuery of the points of che ſolide Rootes: 
thoſe foure complements you ſhall thus finde; Por the firll Com. 
plement, you ſhall fiſt iquare the ſquare of the Root lore gong- 
then 
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then you ſhall multiply that biquadrat by 5. And that prodaR 
you ſhall multiply by ehe preſent toote. For the ſecond comple. 
ment yoa ſhall cube the roore aforegoing, and multiply that num · 
ber, by 10. and that laſt produR you ſhall multiply by the ſquare 
ol the preſent toote. For the third complement, you ſhall tquare 
the roote aforegoing, and multiply that ſquareby 10. And that 
product you ſhall multiply by the cube, ot the preſent roore. For 
the fourth complement, you ſhall multiply the roore aforegoing, 

by 5, And that prodaR you ſhall multiply by the bi- quadrat of 
the preſent too e; Then multiply the preſent roote into a ſur 
telle Aud laſtly adde thoſe 5, Numbers together, vnder wri- 
— — another in ſuck manner as the example following 

ewecn. 


T be Solide of 4. in the Reot 34. 

Pc. I. 3. pc. I. 3* pc. l. 3. pe. I. 3. 14. 
45. ds. q9 3. 16. 
bq 31. c. 27. 

5. 


Dec. 270, Dec. 90. 11. c.64 


— — — — — 


ä 405. q. 10. c 64. bq256, 64 
x Complement,1610, 4. 1620. 360. 90. 96 


2 Complement, 4320. 207. 140. 75. 1024. 
3 Complement, 5760, 4320. 5760. 30. is. 


4 Complement, 3840. 3840. 

ſs, of 4. i 1024. rn, 
| 21135424: Theparticuler ſolide of 4. wich his 
Complements in reſpe& of 3. the Root afore. going. 

Note. By the ſame manner of worke, you may ſinde the ſub- 
tenſe of the ſeventh, niath, eleventh, thirtcenth, and inſinicly of 
any part whatſoeuer of any vneuen Number, if need c<quite, 

The eig ht Problem, 
37 The ſizes of two wnequall arches, being given rogetber with 
the [ines of their complements, to find the fins of this ſummo, or of be 
difference of thoſe are bes. al 


x FF FT PP TU OU_” SY 


* 
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The rule. Maliiply aliernatly the ſine of the one arch by the fine 


0 
n · of the complement of ti ot her: If jon adde the produtts toget ber and 
ce dinide that totall by the Radius, by cutting of 7 figures from the right 


re Had, von ſhall haue the fine of the ſumme of the (wo ginen arebes: : 
at Vu if you ſubtratt the leſſer produtt ſrom the great er, you ſhall bane 
or | rhe ſire of the difference of theſe arches. A 

T he reafen of the Rule. This rule hath two Members, one is of 


ot the finding out of the fines of the ſumme of two vnt quallarches: 
IC. The other is of the finding out of the fine of the difference of two 
i- vnequall arches. The inuention of the fine of the ſumme of two 
az | vnequallarches, is thus demonſtrated. Let the whole Circle, 


4D, be put onely of 180, parts that all the ſubtenſes may be 
as the ſines. | \ 
And let in that Circle, the two vne quall arches giuen, be 4; 
and PB ( and their complements A D; and (D. And let the fines 
{ ofalltheſcarches be given, to wit, the fine of the arch A , let be 
— the right line 4 N. the fine of the complement e4 D, the right 
line 4 D: the ſine of the arch, B C, the right line B (: the fine of 
the complement C D, the right line C D, And let A C. which is 
the ſine of the ſumme of the two ginen arches, that is of the arches, 
— A and B c, be ſought for, But let the right line B D, bee the 
Radius. Then becauſe the ſaid ſines in this manner inſcribed in a 
= Circle make a quadrilaterall figure, interſeAed with diagenais, 
in which figure the right angled fignre made of the diagonals, is 
equall to the two right angled figures, added together made of 
the twWO oppoſite fades by the 54. ofthe firſt. Therefore if you 
his multiply che fine A B, by the fine of che complement of the arch 
BC, that is, by the oppoſite fide C.D4 And likewite the fine of 
ibs thearchBC; by the fineof the complement of the arch, AB; 
of that is by the oppoſite ſide A D; and adde thoſe two products to- 
gether, you ſhell haus a right angled ſigure, c quall to the ri 
angled figure of the diagonala A C, and B D. nich rigꝭt an 
17 ſig ire if you diuide by the knou ne fide; to wit, by the Rd“ 
tbe B D. the quotient ſhall produce the vaknowne fide AC, to be tha 
fine of the ſumme of the arch 4 B. and C, or the fine of tha arch 
The Ac: which was to bs demonſtrated... - + 
| The imention of the, ſine of the.diffeccncs of xwo vnequal 


9 


& 4.4.2. 
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arches, is thus demonſtrated. Let che fin: of the greater arch 4 B. 
be the right line «4 B ; and the fine of the leſſer arch B C, be the 
right line I C. Let the ſine of the difference «4 C, bee the right 
line 4 C - the ſine of the Complement of the greater arch A. 
let be tho right line 4 D. And the ſine of the complement of the 
lefſer arch BC, be the right line CB. BD, being the Redraw, 
Thenagaine, becauſe the figure a4 B C D, is a quadrilacerall fi- 
gure inſcribed in the Cirole, and interieRed with diagonals. 


-* Therefore if 1 multiply the fine of the greater arch x 2, that 
is che right line «4 B, by the fine of the complewent of the leſſer 
arch B C that is by the right line C D : I ſhall haue a righe angled 
figure made of the diagonals, equall to the two right angled fi- 
_gures made of the two oppoſite ſides. : 

*- Moreover,if J multiply ehe ſine of the lefler arch B C, to wit, the 
right line Y C, by the ſine of the Complement of the —— areh 
«AF; to wit, by che right line . Dr: Ard if | rake this pro- 
duct of the t wo oppoſite ſides BC, and A D, from the right an- 
gled figure made of the diagonal Band c Di! 

T here ſhall remaine the fight angled figure, made of che to 
oppoſite ſides C. and B'D : which right d figure, if I 
diuide by the knovyne fids I B, the Quotient ſhall produce the 
fide vnknowne A c, being the ſine of the Difference of the two 
— — itches ginen 1 J. and 2 C. which was alſs-tobce de, 


0 


n 
le 
2 
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— 

Example of both « Members. 
Let the greater arch . be — 20. deg. 
The leſſer are I C. be — 15. deg. 


The ſumme of theſa tevo arches, thallbe 7 5:deg, © 
Their difcrence — — — — O 5. deg. 
The fines of the arehes giuen, and of their Complements are. £5 
The figeof the arch 4 , ig — — 3420201 * 
The fine of the Cotaplement . D, 9386526 
The fine ot the arch B C, is '— — 2588190 
The ſine of the — CD, — 3659258 
Then let them be multipliad alternatly, the ſine ot the arch A B. 
by the fine of the Complement of the arch B C; to wit, by C D. 
And the ſine of the arch B C, by the fine of the complement of the 
arch A B, chat is by A D: And 
The greater p ſhall be 3303660 
The leſſer produ & ſhall be = 2432102 
The ſa m diaĩded by RAin, 5735 76; 
The differ. dinided by ᷣ Tdi, 371357 
| YT T he niet h Problem-. | 
38 The ſends of two vne qual Arches, being given together With the | 
fines oftheir Complements : to find the fine of the Complement of the 
1wall, or the flat of the (Complement of the <fference of hoſa 2.4 227. 


3870858 

9905 740 
the ſine of the ſum 35 d. 
the ſine of p differ. 5. d. 
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The Rule. Molti ply the fine of the ene Arch by the fone of the o. 
ther arch. And alſo +. ſine of the Complement of the one arch, by 
the ſinc of the Complement of the oi ber arc b. this being done : If you 
take the liſſer Produll from the greater and diuido the Remainder by 
the Radius, you ſheb banethe frxe of the Complement of the ſunme of 
the twoginin arches, But iſ you adde t be two Produtts teget ber, and 
diuide t bat tetaſ by be Badia, yes ſball haue the ſine ef the Comple. 
mint of the arff erence of the two ginen arches. 

T ke reaſem of the rules, And this Rule hath two Members, The 
firſt is thus demonſttated. Let the fine of the greater arch, be che 
right line A B, or D E cquall thereunto ; the fine of the comple- 
ment, che right line B E; the ſine of the leſſen arch, the right line 
B C. the fine of the complement, che right line C D. the tine of 
the ſumma, the right line A C. che fine of the complement of the 
ſumme, the right line CE, the Radiau, the right line B D. Then 
becauſe the figure BCED, is & quadrilateral] figure inſcri- 
bed in a Cucle, and incerfeRed with di Therefore 
if 1 multiply tho ſine of the complement of the arch A B. to wit, 
che right line B E, by the fiac of d complement ofthe ara 
1 2 


BC, te wit, by the right line C D. I ſhall haue a right angled fi- 
gere, af the diagonals equall to two right 2vgled Ggures, made of 
che two oppoſite ſides. by the 5 4. of the firſt. Then again e if [ 
multiply the Eine efthearch B C, by the eppoßte fine of rhe | 
uch DR, which is equall to the arch , eee. * 


2 * " 
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right angled figure, frem the right angled figure of the dizgonals, 
che Remainde ſhall be the righr angled — of the two o- 
yen ther oppoſite ſides BD, and C E. which tight angled figure if I 
r by diaide by the knowne ſide, to wit, by the Radix: D. the quo. 
e of tient ſhall produce the voknowne fide C E, the fine of the com · 
and plement of the ſumme of the 2,giuen arches . B,and J C, which 
ple. was to be demonſtrated. | , 

The latter member is thus demonſtrated. Againe let the fine of 
The the greater arch, be the right line «4 , or ED: the fine of the © 
che | complement, the right line B E. the fine of the lefler arch BC, the 
ple- | fine ofthe complement C D, the ſine of the difference A C, the 
line ¶ ne of the complement ofthe difference C E ; the Kadi B D, | 


E } 


Then becauſe the figure C BE D; is a quadrilaterall figure, inſcris 
bed in acircle, and interſacted with dizgenall lines. Therefore if 
I multiply enery of the two oppaſite ſides, to wit, the fine B C, by 
the ſine D E. and the ſine of the complement BE, by the ſine of 

the complement C D, and adde their products together, I hall 

haue the righe angled figure, made of the diagonall C Land 3 D. 
ed f. which if I dinide by the knowne ſide, to wit, by the Radia 1 P. 


= 


the quotient ſhall produce the vaknowne fide C E, the fine of the 
complementofthe difference ofthe * arches A B. and B; C: 


to wit, the ſine of the complement 
vuto be demonſlrated. 


— 1 
1 


che areh A C, which alſo 
8 * Example 


; Example of bath « Members. 
.Againe, let the greater Arch A B, be — 20.deg. 
| The lefler arch C. be —— -1 5.deg, 


The ſumme or totall, is —— 35 .deg. 
The difference, is 5. 

L he fines of the giuen a ches, and their Complements as before, 
The fine 1 B, 3420201, The ſine 4 D, or BE, 9396926 
The fine B C, 2588190, ThefineC D, — 965 5258 
Let A B, be multiplied by BC, and BE by C D, and the pro- 

dacts ſubtracted from, and added one to another. And diuided by 
the Radius. | 

Tae greater Product ſhallbe —> — 90756733 \ 2640908 

The leffer Product ſhall be — 385213 | c026190 

The difference diuided by the Radius, is 8191520. being the 
ſine of the Complement, of the ſumtae. 

And the ſumme diuided by the Rad, is 9961946. being 
the fine of the Complement of the difference. 

39 T beſe nine Problems are a it Were Inflruments, by Whoſe helpe 
«ll the reſt of the Sines are drawne ont of the tot al ſine, 

T be moſt commodions order of finding of them is thus; Firſt, are to 
be found ont the ſubtenſes of the Arch,of60.deg.39.d.10.9.2.d.1.4. 
20. min. 10. m. 2. m. 1. m. 2 o. ſee. 1 0.(.2.fbythbe 5 6. 7.Problems. 

Likewiſe the ſubteuſes of the (omplement of thoſe Arches, by the 
r Problems, 

For this Inquiſition is the moſs cd of all other : that you may 
Foghtly call theſe Subtenſes, the principles of the ¶ anon of T riangles, 
T bes quit of the halfe of teeſt ſubrenfes; that is, ont of the di of the 
are hes, 30. d. 15. d. 5. d. i. deg. 3] 1m. · 1. in. 3 0. ſii o. 
5. ſ. I. ſec.teget her with the fines of rhe (omplements of theſt Arebel, 
you ſhell 40 find out all the Sines bat e ſecond, . and g. Preblems, 
By the ſecond Problem, 2 finding ont the fine of 2. deg. alſo of 2. min. 
and of 2 ſec. or 26. ſec. By the f. and g. by comtiunally adding to the 
fines hitherto found the fine of 1 7 71. min. or of 1 0. ſec. or alſ 
H I. ſeoond : a you would haus 1 be able briefe, or more ample. © 
© I fond our the fubtenſes aforeſaid, of 60.30. 1 5. after the 


. 


 19990000002000000000000009, And ſe Tound'them as 
followeth, | The 


ſame manner, as I haue ſerdowne in the parts of the Rai, of 
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The Arches. | The Subtenſes. | 
60.d em. oo. i 00000 | Co000) 000006] 00000 | 00000 
30. 00 e | 51763 (= 05041] $2469 | 77977 
19, © 00 1743111485425 31603471 61285 
, 2 92 5. 3422 [45128] 70567] 02363 | 8337s 
6 1, 00 o | 1745 | 30709] 96747| 86992 97769 
8 20 oo | J 817255968223 86884 | 8692 3 
o- 10 oo 290 , 8881c|61083| C7015 | 254906 
L 2 381776400 1268919 27486 
8 1 v6 29 08882007640 14734 | 29548 
= 2. | 6962 7 3618392296 7082 z| 
55 5 10 4 1 20537 72555 
—.— 8223622152213 

ng T he halfe of the T be balfe of the Subtenſes, 

eArches. 

__ 30 d 00.m,00,ſ,] 50000 j 00000] — 6 00000 
—_ 15. 00 Oo 881 | 90451] 02520176234 | 88988 
"1 l. 715 57427 4765817355 | 80643 
* I, © 0 | 1745 | 24064|37283|51281 | 94189 
the 2 1 872553 54 983 7319348648884 
1e = 2580 88779] 2436193443 43461 
ma 5 — 14544405 30541,5 3507 | 62745 
ples. 1 — 029 93882 04563 42459 63743 
the os 30 014154447, 0382007367 | 14774 
10. 10 4 | $4812] 68091095148 35412 
bel, . 242406 8405310278 52015 
Fre NE o 48481 26$11'07636 78199 
— 410 In this Theorem, is an excellent Compendium, of the fines, 
Pa T he difference of the ſines of two arc hes, equaly diftant on both ſides 


7 ON * 
— Gs 7 . 
- 22 Y 


rem 60, degrees, is equal to the ſine of the diftance. 
T be declaration. Let C N. and p N. be tho two arches. equally 


dient from 60. d. M N.xhat is equally diftgnt on hoch ſides from 
the point M · And let the ri ght hace CK, andP L, bethe fines of 


thoſe 
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thoſe arches, being perp:ndiculers vpon the right line A N. by the 
3 conſect. of the 7. hereof. And thereupon paralell one to ano- 
ther. by the 3 $.ot che ſii ſt. | 

Moreouer. let the right line P T. be drawne perpendiculer vp. 
on the right line C K, paralell to the right line K L, by the 38. of 
the firſt. I his rigut line T P, catteth from the right line C K. an- 
other line T K equall vnto P L by the 39. of the firſt. And leaueth 
the right line I C, for the difference ot the fines C K and PL. 

Lattly, the fines of the diſtances of eithet of them from 60;deg. 
Let be che right line C D, ur D. I iay, that the right line T C, is 
equall to the rigut line C D. or DP, 

T he Diemen ftrarion, Fot becauſe in the Triangle G C P. that 
the perpendicaler & D, doth biſect the baſe C P, by the 12, here. 
of. and by the Pro: Therefore the fides & C. and GP, ate equall 
by the 23 of the ht ſl. And the angles C & D, and D GP, are alſo 
eq2all by the fame; and laſtly. the angles & CP and G PC, are 
like w ile c quall, by the 25. of the firſt, Zut the angle CG D. is 30. 
d eg. for that it is equall to the angle B A M, bythe 3 8. of the firſt, 

Therefore the angle CG P, is 6o. deg · for that it is double to 
the angle CG P. a 1 : 

Bur becauſe the angle C G P. is 6o. deg. therefore the other ewo 
angles & CP, and G P C, added together, are 120 deg, by the 
49 . of the firſt. , 

But theſe other two are demonſtrated to bee equall, therefore 
every of them is 60..deg. 

And thegogle CPG, is als fo many degrees, therefore the 


$5 30 


The ſecond Booke of Trigonomerria. 7 
triangle C G P, is cquiangled. But becauſe the triangle C G P. is 
cquiangled. aherefote alto it is ( quilaterall by the 28, of the firſt, 

Moreouer, becauſe the triangle C G P is equilaterall. therefore 
= perpendicukr PT, byſecteth the baſe C G, by the 23. ofthe 

[its 

Then the fides C P. and C G, are equall. 

Therefore alſo the biſegments C I, and C D, are equall, w hleh 
was to be demonllrated. | 

(onſettarie, The ſines of whatloener 60, degrees being giuen, 
you may find the fines of the other, 30. degrees by addition or fub. 
traction onely. 

T he illaſt rat ien by Nut bers. Let the arches C N. bee o. deg. 
PN, 5 o. deg. C M, or P M, 10. deg. for io many degrees are the 
arches of 70. deg.· and y o. deg. diſtant from the arch ot 60, deg. on 
both ſides. and let firſt the ſiaes of o, deg. and i o. d. be giuen; And 
let the ſine ot 50. degrees be demanded. 


From the ſine of 70. degrees C K, — 9396916 
Subtract the ſine of 10. deg · C D, or C T. 1726482 


The remainder will be the ſine ot 30. deg. TK. or PL, 7660444 


Then let the (ine of o. deg.and 50. d. be giuen. And let the fine 
of Io. degrees be demanded. 

From the ſine ot 70. deg. CK. — 9396926 

Subtract the fine of 50, deg. I K, or 9 I.. — 7660444 


The remainder will be che ſine of 10. d. I C, or C D. 19736482 


Laſtly, let the fines of 30. deg, and i o, deg. be ginen. and let the 
ſine of vo. deg. be demanded. 

To the ſine of 50. deg. PL, or K. 7660444 

Adde the ſine of 10.d:g, D P, or C, —— 1736482 


The whole will be the ſine of 70. d eg. C X. — 93969 26 


41. Ard thus farre of the making of the tables of right finer, The 
tabl: s of verſed ſiues are not needfull, as aſoreſand. ES 
42 The tables of Taugem and ſecams, ara tlas was onto} che 


G 2 24 


tablerof rig bs fta: 


” . * I, 
y g R 
1 


The ſecond Boote of Trigenomerria. 


1 As che fine ef the complement to the fine of an arch - 80 ĩs the 
Nadia to the Tangent, ot that arch. 
2 As the fine of the complement to the Radius: So is the Radius 
to the Sec ant, of that areh. 
For by che 46. of rhe firſt. 
1- A8AB,toEB.,SoisAC,toCL. | 
2 As A E, to A B, Sois AC, to A L. Asfor example. Let the 
angent and Secant, of the arch BC, 30. deg. be ſought for : The 
Gne of 30, deg. is 1 000000. BE, = 
g * line ol the complement, 60. deg. is 8660 254. A E, Then 
ſay. | 


to C L, 35773 103. Therefore the Ten, of the arch, ot 30 deg, 
185773503. C 

2 As AE, 860025 4. is toAB, 10000000. 80 is AC, 
1 ooo oO. to AL, 115 47005 Therefore the Sccant ofthe arch 
of 30. deg i 11547005. 


| 42 Thebriefe Rules of the Tangzats and Sccants, are excellent || 


in c heſe three T heorenss following, 


Tube firf Thrivem.. The 3ifirence of the Trngents, of avy twe | 
archer, meting « Quadrant, gell ro the Tangent, of the dife- | 
N Win a | 8.8 


ba 


£1. 


1. As A E,9660254.to B E.50000950;Sois &C.r0000000 


Te ſirond Broke of Trigenemetris; 


* 
\ 


The Declaration. Let the two arches making a quadrant bee 
C D and 6 D, whoſe T angerrs, areCGandBP, 

Let BS, be an arch, mage equall to C D, whereupon 8 D. will 
| be the arch of the difference,of the two giuenarches,C D,or BS, 
10 and BD. Alſo let the Tangem, BT, bee cquall to the Tan 

C G,wherevpen the right line, T P, wild e and of he 
T angents given C G, or BT, and B P, Laftly let the arches B 
and BO, (whoſe Tang ents are B K, and B My) eee 
he | the arch SD, I ſay that the right line T F, being thedifference of 
| the ewo giuen Tangent, C G. and B P, is double to the right line, 
| B K. being the Tangent of — 2 wn two ginan arches: 
Ren % which is all one, I (ay that the right line, TP, is ae che 
right line, M K. 
200 - The demonftr ation, For if yau take equall chings f 
leg. remainder ſhall be equall. ut the right lines, K P, 
— Therefore if you take the 2 line, K 5. 


he 


gaiae, — — is, 
- 12 K «qpal:othe right, 755 Avis 


f 
* . 
8 
4 


Rrudtion. For the arch B L, is put to bu eqaall to the arch S D, be- 
ing the difference of the arches D C, and B D. Therefore the 
angle B A L, or BA K. is the difference berwixt the angles B A P, 
and D A C. Seeing therefore the angles K AP. and K P A, are e- 
q ull to the ſame angle D A C. It ſollo eth nece flarilie that they 
are alſo equall on to another. 
Then that the right line M T, is equall to the rig'it line K A, or 
to the right line M A. by the propoſit ton. is thus prooaed. 
For chat in tke triangle A M T, the angles M T A, and MAT, 
ate equal}, there foretalſo che ſid:s oppoſite vnto them, that is, the 
ſides M T. and M à, ate eq iall by the 5 of the 1. 

Andthat the angles, M T à, and M A T, ate equull, thus ap- 
peareth. Bciuſo the angle M T A, is equall to the angle TAC, 
by the 38 of che 1. And the angle T A C, is eqaall to the angle, 
T A M, by the prepo: for the arches, CS, and S O, are put to bo 
equall, The fame reaſon is, if the difference B L. be greater then 
halfe the complement B̃ S, onely the letters L, and &, and alſo K. 
and T. are put one for another. 

Generally thereſore the difference of the Tangent of two arches, 4 
making a quadrants is double to the Tanger: of the difference of | « 
thoſe arches which was to be demonſtrated, | F 

(onſetarie, Therefore rh: Taxgents,of two arches, being giuen, | 2 
making aquadrant, the Tangent alſo oſthe difference of tho b 
two arches,iz alſo giuen. 

And contrarilie, the Tangent of the diff-renceof theſe tWo ar- c. 
ches, be ing ginen, together with the Tangent of the one arch; The | 0 
Tangent of the other arch, is alſo giuen. . 


mY 


leon oe ps — — —— "Pays. 
Nerf an arch, withyghe Tangent d the complemenc;*We« |. 
Juallca the Ten of the atk; compoſed of che arch g, and 


we 
* | 


Te ſecond Booke of Trigonometrias a ES 
halfethe complement thereof. E 45 „ 
For if the arch BL, bee put for the arch giuen, the double Tan- 
gent thereof ſhall be I P, by the demonſtration before going. And 
the complement of the arch BL, ſhall bee the arch I. C, whoſe 
halte is the arch L D,or D C,whoſe Tangent is the right line GC, 
: or B T, But T P, ꝛdded to B T,maketh B P, being the Tangenr of 
8 the arch B D. compoſed of the giuen atck, B L, and halſe tho com- 
1 plement L D, Therefore &c. \ „ die 00% 
: 44 The ſecand T beorem, The Tangent of the diam of te 
? arches, making a quaerant, with the Tangent of the lefſer are ij, ma- 
5 keth the Secant of the diſfer ene. I 
y As the Tangent of the difference B L, or B O, that is the rig 
line B K, or B M, with the Tangene of the k ſler aich DC, or S. 


T that is with the right line B T, maketh the right line M Tywhnch 
is equall to the right line A K, being the Secaut, of the difference 

F, B L. by the demonſtrat ion of the firlk Theorem. „ 

he Conſeitarie, Therefore the Tangent of the difference of two 
arches, making a quadrant, and the Tangent of the leſſer arch be- 

p- ing giuen, the Se cart of the difference is allo giuen. And contra- 

C, rilie, &c, 

le, The Appendix. 

be This Theorem may bee alſo thus propound:d.” The Tangent of 

ben an arch, wit bebe Tangent of halfe the cemplemrnt, 18 quali to the 


K. Secant of that arch. For if you haue the arch B L. or B O, for the 
arch giuen, the Tangent of the arch giuen, ſhall bee B M, the Tar. 
nes, gent of halte the complement, ſhall be B T. which two rangents 
e of added together make the right line M T. But the right line M T, 
is equull to the right line A K, by the demoaſtration of the firſt | 
ens Tbeorem, wi. icli right line & K, is the Seca of the arch giuen B L, I 
hot | bvthepropo: Therefore, &c. 
| 45 The 3. Theorem. TheT angent, of the difference of two ar- 
o ar- ches, making a qu idrant wit ht be Secant of their difference, is equal 
The to the tan gen:, of the great er arch, 
5. Asthe tangent of the arch B L, being the d f:renecof the two 
W arches BC, and D ©, making a quadrant, with the Secam of che 
Tarts} ſamearch B L, that is the right line B K. with the. right line 
AK. is equall to the right line B P, by the demonſtr ation of the 


:&T hrore me, 
* 84 Conſeflaris 
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80 The ſecond Joole of Trigonometria. 
Conſeftarie, Therefore the Tangent, of the difference of two 
arches, making a quadrant being giuen, with the Secant of their 


- 


difference, the Tangent of the greaterarch is alſo giuen: And con- 


hp The Appendix. 

This Theorem, may alſo be thus propounded, The Tangent of 
an Arch, with the Secant thereof, is equall to the Tangent of an 
arch, compoſed of the arch ginen, and balfe the Complement, 

For, if you haue the arch'B L, for the arch giuen, B K ſhall be 
the T „ und AK the Secew of the arch giuen. 
But the right lines A K, and K P, are equaliby che Demenſtra- 
tion of the firſt Theorem; Therefore the Tangent, of the arch gi. 
nen B L, chat is the right line B K. with the Secant of the ſame 
arch, that it A K. isequall to the right line B P, which is the Tan- 
eus ofthe arch B D, being compoſed of the giuen arch, B L and 
D. being · the Complement. 


46 Juthe T able following, you haus example: of the three proce- 
dans Theereny. 


Tang.of 30./tc.is 1454 


The Stents. Br 


34377466738 | 24377468192 
4 — — 
34377453829 4 By uber. 
17188731914 | 17188734823 By addi, 
5818 : £2 
17188726095 8 
8594363048 8594368866 
11635 Bk. 
8594351413 2 By ſubtr. 
4297175706 | 42971873 41 By addi. 
23271 be - 
4297152435 9 By ſubtr. 
21485 762171 2143599438 By addi, 
46542 


2 148529675 80 By ſubtr. 
1074264837 | 1974311379 By addi. 


93087 — — 


1074171750 
33708 5875 | 537178963 
185190. 


536899685 J By ſober. 
268449842 | 268536032 By addi, 
3 72509 


k 


— — 


6 By ſubtr. 


268077333 
134411175 By addi, 


134038666 
7460 53 


————_—_—_—_—_— 


133292613 60 By lubtr, 
66546306 67392359 By addi. 
1500458 


6,145848 Ee. 
32572924 34073382 


_309c034 | 4 


29502890! _ 
14751445 17821479 
« .. - $2 2909 
79077448; _ 
29862324 10765221 
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In which Table, firſt the Tvgenrs of two arches, making a qua- 
drant being giuen; to wit, of the arch of 89 deg. 59. min. and of 
the arch of i. min. The Tangent ot their difference, being 89.deg, 
58.min.is found out. Moreouer, by this Tangent, and the Tan. 
gent of the Complement of the arch being 2.min, the tangent of 
the diff:rence being 83. deg. 56. m in. is found. And fo forward, 
vntill the Complement vader written, could not be taken out of 
the arch giuen any more, which was done vnto the arc1of 29. d. 
44. min. whoſe complement is 68. deg. 16 min. which cannot hee 
taken from the arch 2 1. d 44. min. So then I fay that all the tan- 
gents are found out by the firſt Theorem, Then all che Secants of 
the ſame arches, except the firſt are found out. by continvall ad. 
ding of the Tatgent of the difference to the Tang nt of the leſſet 
areh, by the ſecond Theorem: or by ſubtracting the rangent of the 
Difference from the tangent of the greater arch, by the third Theo- 
rem. And the firſt Secant is found, by adding the Tangent of +, 
the Comple ment, to wit; 30. ſec. to the tangent of che giuen arch 

being 89. deg. 1. min. by tke ſecond Theorem. 


But ff, beyond this continuation of Examples. viz. by the Tan- 
gent of the arch giuen, being 21. deg. 44. min. and ot halfe the 
complement thereof being 3 4. eg. d. min. the tangent of the arch 
compoſed af the giuen arch 21. deg. 44. min. and halſe the Com- 
plement being 3 4. deg. 8. min. to it. the archof 55 · deg. 5 2· min. 
be demanded: Ihe appendix of the firſt Theorem is to be vſed. 


And if by the ſame tangenrs of the arch of 2 1 deg. 44. min, and 
of halfe the Complement 3 4. deg. &. min. the Sccant ot the arch of 
21 deg 44. min. were demaunded : You muſt vſe the appendix of 


the ſecond Theorem. 


Lallly, if by the Tangent and Secant of the arch of 21.deg. 44. 
min. the tangent of the arch compoſed of the areh given, bei g 
2 1. deg. 44. min. and ;.the complement bring 34. deg. $. min. to 
wit, of the arch 5 5.deg.52.min. weredemanded : Then you muſt 
worke by the Appendix of the third Theorem. Thus 


47 Ad thui much of the making of the Table: The preofe of 
1 the 


' Theſecond Booke of Trigeuometria. 83 
the tables now made, may bee done diners Wayes : viz. ether bythe 
Rules andpreceprs hit herto ſet downe for the making of the Tables, or 
by the firſt, ſecond. and third Differences, of the Sines, T angents and 
Secants, 


48 Aid b what meanes his proofe may be made : it is tobe vn. 
der ſtood, that bo vbe it ſome Number in the end, may ſeeme to bee-4 
falſe Namber, yet it not afalſe Number, As if you examine the 
Tangents {ollowing by the 4 3.hercof, after this manner, | 


77 deg. 49. min. the Tangent, 45045072 
12. deg. 3 1, min. the Tangent, 2219999 


— ́nubevä— vu 


4182 5073 
64 deg, 55, min, the Tangent, 21412536 


The laſt tangent 2141 25 36. in the laſt figure, doth not anſwere 
to the tangent put in the table, for thete the laſt figure is 7, And 
yer there is no ertor in theſe 3. tangents . And che reaſon why the 
tangent 2141 253 6. cam: out in this proofe leſſe iuſt by 1. is, be. 
cauſe the tangent 2219999, was greater, iuſt by 1. and therefore 
it is ſubtracted too much trom the tangent 4504 50%. Bur if 
you put the tangent 2219298. for the tangent 2219999, this 
ſhall be leſſer then the rruc cangen:. & the laſt cangent 21412537. 
ſhall come forth greater then the truth. Therefore tor ſuch 


ſmall difference, which by no meanes can be avoyded, the table is - 


not to be accompted erronious. 

49 /utbe ether ſi gures, except the laſt, if any error be, It may eaſilybe 
Jou nl out bythe fir },ſecond, and third differences. At aduentute in 
the table, let the tangent of 77. deg. 20. min. be taken, which is 
4449438 1. And let it be ſuipected that there is ſome error there. 
ia. Set done in order ſome of the tangents with their differen- 
ces, ficlt, ſecond and thitd, after this manner. 


Tunzgent 
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deg,mi | Tangents. differ. 1 | diff.2. | dif.3. | 72 70 
12.31 | 450450 72 77.29 
12. 32 449832 2161851 77. 28 
12.33 449215 3261689 4 77.27 
12.34 1448600 04 61528| 16111 77.26 
1 2. 35 {1447986 36 613681 160,1 77. 25 
— 36 | 447374 28|61208 | 160|0 — 24 
37 | 445763 79161049 | 159|7 — 23 
38 446154 89 60890, 15970 | — 
39| | 445547 $6|60733| 157|2 — 21 
40| | 444941 816603751 358 [0 —1 — 2@ 
41) 1444337 62|60419, 156 , 2 TX comms 
42 443734 99| 60263 | 15610 | —38 
431 1443133 92 60107] 15610 1 


, And you ſhall partly percejuc either by the ficft, or certainly by 

the ſecond diff:rences, that the Number 4494381. in the third 
place, from the right hand is falſe, becauſe in the ſecond Differen- 
ces after 1 57. followeth 3 58 which cannet bee but falſe ; There- 
fore put 1 58. for 35 8, and ſubtract that 158, from the firſt diffe- 
rence next aſoregoing, being 607 33. the Remainder ſhall bee in 
the firft differences 605 7 3. for the ſumme next following: which 
againe if you ſubtract from the Tangent aforegoing 445 54746. 
the Remainder ſhallbe 444941 81. for the Tangent deſired: And 
fo the errour will be amended, and the Numbers ſtand thus, fol. 
lowing one after another. a | 


— 38. mi. 4 44554756 | 60733 | 157 | 2 
40 — 44494181 | 60575] 158] ol, 


41 — 44433762 | 60419 156 2 
_—— 44373499 | 6026; | 156 © 
43 — 44313392 | 60107] 156| © 


50 Some men baus ordered their Tables in another forme, But 
this Which you ſee ſcemeth tome moſt connenient , Wherein the Sines, 
T angents aud Secamts, of the Arches lefſe then a halfe Quadrant, are 
placed in the leſt ſide > But the Sines, T angents and Sec anti, more 
then hialfe a Quadrant, are placed inthe right fide, to the 5 that 

. Wherbey 


= a a  %. .- 
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whether the queſtion be of an arch more or leſſt then 4 Semi. gowns, 
you way preſently oner againſt it _ the complement thertef. And the 
Sine, T angents and Secarts,of the arches lefſt then a Semi-quadrant, 
rogetber wit ht heir arc hes doe wards. But the Sines,T angents and 
Secants, of the arches greater then a ſemi.quadrant, together with 
their arches doe increaſe aſcending vpwards by euery inne, exce 
in the firſf degree and in the Complement thereof, Where I haue alſo v. 
ſed one, two, or ten ſeconds, becauſe otherwiſe the (alcalationtbere in 
ſeconds, coul not haue beene wit hout error. Puſtead of the differences, 
I laue put the proportional part eit her of minutes or of tenths of ſe- 
conds, forthe more eaſe in making the tables, ] haus alſo added the 
iucreaſr, wherein the vnequall propertionall parts, doc increaſe either 
by euery one, or by exery ten ſeconds, for the greater preciſeneſſe, 

I laue taken diners Radinſſes ſor neceſſt), to wit, of 5.7.8.9.10, 
11. or 12. figures; Which variety, the abilſul eArithmetician wil 
eaſily reconcule, by vfing the Nadin for the worke of ſuch magnitude, 
as euery Number ſet downe in the tabie,,oay anſwer cherevnto,Which 
t hat it may preſently appeare, I haue exery where diſtinguiſhed With 
4 point put betwiæt the Sines, T angent1 and Secamts, made for the 
Radius 100000 from the refl greater then that RadimyN ay where 
the Radius is more then 10, figures, I haus put t vo points bet wi xt, 
whereby the Sines, T angents and Secants,of the Agdiu of 10 figures, 
n by a mark; be diſcerned, and know1e j rum the greater Swmes, Tan- 
gents and Secants : Where no Number is after the point, there the 
Radius is ontly ef fine Cipher 1£0000, 45 in all T angemts and Se. 
cants, of the (aft fue degrees. 

51 The vſe of this table generally is thus: T bat you may readily 
find out the ſine, Tangent, ard Secant of any arch or angle ginen,not 
excceding 90, ceg.together With the Sine, ang ent, and Secant of 
the (omplement : or contrarily by the ſame tables, the arch of 'any 
ſiue, tangent ,or ſecaiit ginen, And ſo ia the warking of triangles, you 
may proceed Without delay, As if you 021d hine the Sine, Tan- 
gent and Sc cant, ofthe arch or arge et 30. deg. or ofthe comple- 
ment ther: of : Alftheſe will bo giaes j ou, in the tables according 
to the Radius. 1 0064000, 


of 


86 The ſecond Boote of Trigonometria; 
Of the arch of 30 deg, Of the Complement. 
The Sine is 5000000, The Sine is — £6602 54. 
The Tangent is, 3773 503. The Tangent is, 173 20 508. 
The Secant is — 1134700 5. The Secant is 20000000, 


Contrariiy : If 5 77; 503. bee a Tangent giuen, and it bee de- 
maunded hat arca or angle anſwereth chereunto. The table will 
fhow that the arch er angle anſwering to that tangent.is 30. dg · 
And likewiſc in the other fide of the cable it will ſhew you, that 
the arch or angle of 60.deg. is the complement thereof. 


52 But if peraduenture ſeconds, be adioyned tothe minutes, and 
that you mſt uſe theas in the Worke, then proceed as the examples 
following ſha reach you, | 


T be firſt example, If the ſine of i 2. deg 6 min. 23. ſec he to bee 


found, Take in the heginning of the tales the ſine of 1 2. deg, 


6,mio, which is 20561 86+ Then gather by the proportionall pare 
how much the reminder 2 3+fec. will require : in ſayings 
I o. ſec. giues 474 · parts, what ſhall 23. ſec. 
2 


1422 the fa: is 1 090» parts» 


3 . 

logo 2 
Laſtly, to the former giuen ſine. — 2095186, Fa 
 Adde the proportionall part now found, —— 1090. 5 
0 0 —— I 
And you ſhall haue the fine required. — 2097276, 20 


The ſecond example, If the tangent of the arch of 68. deg. 51. 
min, 34. ſec. be demaunded: Firit rake out ol the tablas theran. | 
gent of 88. deg. 3 1. ſec · which targent according to the Radius 
ooo. is 4981 573 · Then jou ſhall fiad the proportionall pace, 
ſor 34. ſee. after this manner. ra 

6| 
10. ſea. 


: de ted, according to che Radius, 1 SIPS 9, ed 
7 51835 — 251 
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10 ſec, * 12065 A | This ade continua lly 6rft to 4. 

the increaſe — 0005g then to ; thirdly to C, & you ſhall 

1 o. ſec. — 12124 BI have A BC, for 30. ſee then iſ you 

10. ec. 12183 (.] multiply P. by 4 and ont off Þ laſt 

10. ſi c. 122244 D | cipher, you ſhall haue 4897. ter che 

4. c. —— 4897 E | other 4 ſec. Now adde 4 BC Eto. 
34. ce. 1269 F | gfther, and you ſhall find E. 


Adds the Tangeat of 88. deg 31. min, 4981 57 3. 


The totall, is the Tangent required, 50 22842. 


The third Example, If the Tangent of 8g. deg. 39. m. 24 ſee, 
were to be found. Vor muſt thus proceed : 


Thetangent of 89. d. 39. m. a 0.14, is 1663405 8. 


r. ſec. is 13425 B| This adde 
The increaſe is cooa⁊ continually to 


1. ſec. 18 — 1 3447 C | B,C, and D, 


1. ſee. is —— 13469 D | char you may 
I.fc, is 13491 E find CP, & E. 
— — 1 Lal. cob 
(let 40D E, into one ſumme. 
And you ſhall haue the Tan- 
gent required, — 5 16687890, 


Or more briefly, multiply the propertionall part of r. ſicondby 4. 
and the increaſe by ſo many vnitics as are in the progreſſion of 4... 
piaces, that i by 6, (for ſueh is the progreſſion of 4.places,0.1 2.3. 
Which progreſſion are 6; vt and youſuall bane the ſame T an. 
gent, aſter this manner, 
The Tangent is — 96634058 A. 
r. ſec· ia 23425 which multiply 
by 4. is —— 53700 3. 
The increaſe ——— 00082 which multiply 
by 6. maketh — 00132 C. Adde ef BC, 
together, and you ſhallhave —- 16687890, for the Tangent 


19 


53 Bat 
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$3 Butif comrarily any fine, taugent or ſicant wers ginen, Whoſe 
arch you Would alſo find in feconds preciſely, So proceed as the e. 
amples following will teach you, 


+ The firſt examples If 2097276. were ginen for a (ine, the Ra. | 


dias being 10000000. And it were demaunded what arch were 
anſwerable chercunte ? | 

Firſt, ſeeke out in the tables, the next leſſer fine, and ſubtract 
that from the fine giuen, and note the arch agreeable thereunts - 
Then out ofthe Remainder you ſhall colleR the ſecoads after this 
manner, | 

The fine giuen is 2097276. 

The leſſer ſiue next vnto it. is 2 0961 86. of the arch 1. d 6. ſec. 
Which ſubtracted, the Remainder is 1090 
x o. ſee. inthe table is anſwerable to — 474 
Now if 474. gine 10. ſec-what ſhall — 1090 giue ? 

| 10900 
EIT 2 Wt. (2 
Therefore the arch ſought for, is — 948 anſwere 23. almoſt 
12.dcg.6.min.2 3.fee, almoſt 1420 
| 474 (3 almoſt 
1422 
The ſecond example, 

If 5022839, according to the Radius 100000. begiuen, And 
the arch anſwering therevace were derazunded 2 Firft againe find 
in che rables the next [efler tangent, and the arch anſwering there- 
vito. Then ſubrraR that leſſer tangent, from the cangent ginen, 
ahd ont of the Remainder you ſhall gather the ſeconds after this 
manner. 


Thetargent giuen, is 5022839, 

Tus lefler tangent next 4981573. of the arch of 88.d.5 1.m. 
_ The Remainder — 416, 
.. Subtrat . 12065 the parts for 10. ſec. 


CL * i S . : = . 


The Remainder is — 29201, 


, 


2 
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10 ſec-gives 12965 — 29201 | 
The increaſe 006059 — 12 124+ 10. ſeconds, | 
1 o. ſec. = 12124 — 1707 7+ remaineth : from wherice 
10. ſec. — 12183 — 12183. p parts of ĩ0 . ſeo.ſubtta ed 


1 o. ſec. — 12242 — 4894. remaineth 
1. ſec. — 1224 — 1224. the parts for or · ſeconds. 


Now 1224 — 4896. is in 4894. almoſt 4+ times : for foure 
times 1224. maketh 4396 : Therefore the arch anſwetable to 
the Tangent given, is 88.dege5 1+min. 3 4. ſeconds . 


The third Exemple, | 
Lee the Tangent 16687890. be giuen, according to the di- 
1 100000, And let it bee demanded what arch is anſwerable 
thereunto i Youſball proceed in thisocder, 
The tangent giuen, is 16687890 $f 
The next leſſer tangent 166 340 58. of the arch 89.d,z3 9,m20.4, 
Which ſabtracted reſteth 5 3832 


The parts of 1. ſec. is = 13425 KA. | 
The increaſe is —D— ocoxx, this adde to A, B, and C. 
| 13447 B. 

I 3469 C. 

1 3491 D. Now adde A, B, C. & D. 


The totall amounts to — 53 83 2 for 4 ſec, Therefore the arch 
anſwer ing to the Tangent giuen, is 89. deg · 39. min · 2 4. ſeconds. 


54 Ey this Table, after this manner, you ſhah be able Without any 
errour in the dottrine of T riangles, to works ts ſeconds, Ad is ibe 
firft and laſt degree efpecially, more ceriaimly then by Rfætieus bis 
great T ables : But in ad other degrees, Riz! icus tis Tables ave het. 
ter; For by that you ſhall worte more peedily, and not onely to/eronds, 
Int alſo thereby you may gat ber the thirds ana feurths exatly. T bere. 
fore i you be Wiſe and of abilitie, be not Without that T able, 


The end of the ſecond Bose. £ 
H 
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THE THIRD BOOKE 


Or TRIGONOMETRIA. 
By B. P. 
Of che dimenſion of plaine Triangles. 


— i lberte, I laue treated of the principles of Trige- 
© '6- * nomelria, and of the necefſary tables of Sines, 
© Sj [x] Tangents and Secants, for the exerciſe thereof, 
——_ =; Now folleweth that T rigenemetrie it ſelfe,or the 
38 P mea/aring of Triangles, a well plaine as Sphari« 
AP) 65] <8. Inthe explaining of both Which,becanſe they 
"IYER are reſelued onely by the Rule of proportions, as i 
aforeſaid ; Firſt, I will ſet domus certaine Axiomes, Whereby may bee 
under ſtood what proportions are in Triangles or parts of Triangles: 
Which Axiomes, therefore I will call the Axiomet of proportions, 
T ben } will ſhew how theſe Axionss are to bee vſed, or hawby beipe 
of afew of theſe Axiomes, entry demand in any Triangle propeunded 
by Wharſoener three termes ginen uni quickly be ſound aut. 
The Axiomes of proportions in plaine Triangles are chufly foure, 
being ſufficient enongh for every reſolution of any of them, beſides that 
golden foundation of all T rigonometrie, Which 7 bane explained inthe 
forft books the 48. Propoſitions. _ 
The firſt Axiome. 
fn al plaine right an. 
gled Tri angles, euer) ſide 
maybec put for the Radi. 
u, agreeable to the do. Js 
Brine of T reangles : For 3 
yen pat the fide ſubten- 
ding the right angle for | 
Radine, the fides inclu- 
ding the right angle, are * 
feet of — evgles A. 3 | 
oppoſite vnto chem. 


 _ [ao = oo an 
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If you put for Radinu the 
greater of the fides including 
the right Angle, the leſſer of 
the ſides including the right 
angle is thr Tangent. and the 
ſuvrendent line to the right 
angle i the Secant of the le/- 


fer acute Angle, 
a 7f you put the leſſer of 
's the two ſides including the 
fe right angle for Reading : the 
* greater fide including the 
yo right angle u the Tangent, 
20 and the [ubtendent of the -”_—_ 
a right angle is the Sec aut of = T 
5 the greater acute ang ls. K = 
1. As in the plaiae Triangle A B C. If you put the fide A B. ſub. 


pe tending the right angle for Radius, the lefſer fide B C, includin 
* the right angle, is the fine of the leſſer oppoſite angle BA C. 
the greater lide including the right angle, is the fine of the greater 


, oppoſite acute angle A BC. | 
wad But if you put A C. the greater ſide inclading the right avgle 
be for the Radius, the leſſer fide B C, including the right angle, is 


tangent of E A C. the lefſer acute angle oppoſite, and the ſubten- 

dent A B, is the Secant of the ſame acute angle, | 

Laſtly, if you put B © the lefler of the ſides, including the right 

angle for Radius, the greater fide A C. including the right angle,is 

F the tangent of A B C. the greater acute angle oppoſite ; and the 
ſubtendent A B, is the ſecant of the ſame acute ante, All being 
performed by the definitions ot Sides, Tangents and Scoants, far 


0 dewne inthe Second booke. 
| Tre fd ConſcRarie, 3 
T berefere in right - angled plaine Jriam les, the ang les bring gien, 
the reaſon of the 5 art alſe inen,three mayes. MLEQUENTLY » 
* Dueſace being ellen i of che al 


| * 
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fides are ginen by a threefold proportion, that # Whether you ſhall put 
this, or that, or the third ſide, for the Radius, 

As in the right angled plaine triangle, propounded A BE. The 
angle at A. being giuan, 30. deg. 20. min. and ſo the angle at 2. 
59 deg 40. mia. ¶ For the one acute angle is the complement of 
the other, by the 352. of cke ficſt, therefore in plaine tight angled 
triangles, one of the acute angles being giuen, all che anglcs are 
giuen) I ſay the angle at 4, 3 o.deg. 20. min. and at B, 59. deg. 40. 
mia · being giuen; The reaſon of their fides are giuen, either | 
Thus ——— F, Radivs —=— 1 0000000 

B (.rhe fine of the acute angle 3 AC, yo50198 
Ac, the fine of the acute angle a4 B C. 8631019 


Or thus A (. the Radius 10000000 
B C. che tangent of the acutcargicB AC, 5851335 
B, che ſecant of the ſame acute angle 11586118 

Or Laſtly thus, C, Radius. 10000000 

A (the tang :nt of the acute angle AB(4,17090116 

AB, the ſecant of the ſame angle ——— 19800810 

| | That is: 

It is manifeſted by cke table of triangles, what proportion, (for 

examples ſake) the ſide 4 B, hath to B (, viz. 

Either as A B, 10000000 to (, — 0505 0298 

Or as— AB, 11585118 co C. — 5851335 
Orc laſtly, as A B 198 00810, to (, 10000000 And ſo 
of the reſt, ; 

T berefore beſides the angles being ginen after this manner, let the 
fide A B, be ginen 24. feete; f/ it bee demanded holy many foote the 
fide B C, u f wil ſay. 

Either as „ I Radius 10000000te BC, the line 30 50 298 

So is 4 B, the fide 24. foote to C. 12. 70. foot. 

Or as 41 theſecant 115 86118, is to B C, d tangent 5851 335 

$0 is the ſide a 8,2 4 foot to BC, 12. Hr. foot . 

5 Or laſtly, 
As A5. d ſecant of Þ Compl. 19800810 tsB C, .: 10000000 
So is ¶ B, the ſide 24 feot to B C. 12. Hf.. foot. 
Sei the ſams ſide i A I, be piuen 24. feote, and that it be demau. 

did bow fort the fide Cn I vil ſay. 

**"Eichet 88 A NK io οο, C, che ine 86 Zorg. 
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So is the fide 4 B, 24. foot to A C, 2 0. . foot. 
Or as I the ſecant 11586118. t0 A the Radius 1 oe odo 
So 1: , the fide 24 toot to A (20+ rg. foot. 
Or laftly, as A B, the ſe cant of the complement 19800810, 
to A C, the tangent 17090116, 
So is AB, 24, foot to A ( 20.151118. foot. 


Likewiſe, if (the fide au (\ bring giuen 20, 7,345» fort) it bee 
dmanded hom many f cette the fide B C,ud I willſap : 

Either as AC, the fine $6 23019 is to BO, (the fine 30 502 98. 

So is the ſide A C. 20. , foot to B C, 1 2. 7455 · toot g 
Or as AC, the Radius 10400000410 BC, the tangent 5851335 

do is A C. 20. , foot, to BC. 12, 32 · ſoot · 

Or lattly, as A C, tt tangent of the Complement · 17090116 
to B C, Radius, 10000000, 

So is AC, 20. eg foot to BC, 124197 !t;. foot, 

Now the shilfull Arithmeticianin the ſerieus vſe of Trigenome- 
tria in his calculation, mill alWeyes frame his propertien ſo, that be 
way haue the Radius inthe firſt place to ansyde the trenbleſonw paines 
of diuiſion. 


T be ſecond Cenſefery, 
Two ſides whatſoeuer being giuey, beth the acute angle. is giuenb y 
4 double proportion, that is as you put the one er the ot her of the ꝑiuen 
ſides for the Radius. 


As in the plaine 
right angled triangle 
A BC. it the two 
fuics 4B, and BC, 
not including the 
right angle be giuen 
the one 5. and the o- 
ther 3. toot. And the 
two acute angles A, 
and B, are deman-- A 
ded, I will ay 
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Either as A B. 3. foote, 
to BC, 3, foote, 80 is 
AB, Radius 10000000, 
to the ſine of the angle 
3 C, 6900000, to 
wh ch fine in the left mar- 
gent of the table anſwe- | 

reththe angle BAC, 36. K 2 
d. 5 2. m 12 {cc and in the 

right mar gent is the ſine 

of the comp: AB C, being 

53 deg 7 min. 48 ſee 


Or as B C, 3. foote, to B 
1B, f. ſoote, So is B (. 1 
Rad: to AB, 16666666, 5 


the ſecant of the angle 
1 BC, to which ſecant 


— 
in the right margent of the 8 
tables, the angle G 5 13 
d. 7. m. 48. ſec. anſwereth . 3 


And in the left margent, is the angle of the complement, beeing 
36. dege5 2. Min. 12, ſec. 

Likewiſe in the ſame right angled plaine triangle A BC, If the 
to ſides 4 C, and J C, comprebending the right angle be ginen, the 
one 4. aud the other 3. ſeote: And the acute angles A, and B, bee de- 
maunded. I fhall ſay | 

Either a8 ef (, 4. foote to BC, 3. ſoote. 

S0 is 4 C. Radius 10000000, to C, 7500000 the tangent 
of the angle B A E, To which tangent in the left margent of the 
tables, the angle of 36, deg, 52. min, 12. ſec. for Be (. an- 

ſwereth, And in the right margent is the angle ofthe complement 
being 53. deg. 7+ min. 48. ſecs 

Oras BC, 3. foot to «A (\4:feor, Sois . Radius 1 0000080 

to A C. 13333333 · the tangent of the angle A B C. To which 

tangent, in the right margent of the Tablts, the angle ABC, 5 3. 

fleg. 7. min. 48. ſec, auſwereth : And inthe left margent is the 
of the complement being 36. deg, 52. min. 1 2. ſec. 

Note that before rhe tables of tangents were found on; - the t. 

flu meluding rhe right angle being Aus; the acute angles, and the 


Ne 
nt 
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third ſide were thus found ont, Firſt the fider vA C, and B C,incly. 
ding the right angle, were ſquared, and out of the ſomme of theſe 2. 
[quares, the ſquare root Was extracted: Which rote Was the ſide 
AZ. Hr e left Pro: but one of the Frs of tuclide, that 15, by the 
50»of my firſt booke, 

Then bauing the ſine 
A B. you were to ſay 
thus. 

A the fide A B. to 
the ſds B C. So i, A 3. 
Edius to B (. the fine 
of the augle B AC. whaoch 
bring knowne, the angle 
(, was knowne, — = a | 
Ne = haue no = of A 1 
theſe circumſtances, 


The Second Axiome. 
In all plaine Triangles, the fides are in proportion one to another 
41 the fines of the angles oppoſite to theſe fides, | 
For the fines are the one halfe of their ſubtenſes Bur the 
ſides of euerie plaine T ri angle are in properti in one to another 
as the ſabtenſes of the angles oppoſite to thoſe ſides, There- 
fore alſo are the halfe of the ſubtenſes in the ſame proportion. 
For the ſame reaſon, that is, of the hole tothe whole, the ſame 
reaſon is of the halfe to the halfe; As in the nineteenth Pro: 
of the ſecond booke I haue manifeſted: And nature it ſelfe 
ſheweth, 
| But that the ſides of euery plaine triangle are is propor- 
tion one to another, as the jubteiſes of the angles oppoſite therevnts 
hence appeareti1; Becauſe a circle may be circnmſcrib:d aboum 
euery plaine Triangle, the Center being found out to the three 
points of the three angles: which being done the fides then them- 
ſelues of that plaine Triangle, are the ſubtenſes of the angles 
oppoſite to thoſe ſides, that is, of the arches oppoſite to thoſe 


angles, and arc the double mcaſures of them, by the 5 3. of 


the firſt, * | 
"PY As 
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As if the Circle, 4 (; becircumſcribed about the triangle, 
A B C, the fide A B, is wade tne ſubtenſe of the angle, A C. 
that is ofthe arch, A B, which is oppoſite to the angle 4 C . 

The fide B C, is made the ſubt:uſe of the angle, B A C, that 
is of the arch, B C, whicli is oppoſite to the angle B AC. And 
laſtly, the fide «7 (, is made the ſabtenſe of the angle. BC that 
is of the arch, A C. which is oppoſite to the angle, A B C. 

Therefore the ſida AB, is in proportion to the fide, B C. as 
the ſubtenſe of the angle, ABC, to the ſubtenſe of the angle: 
BAC, &c. Which was to he demonſtrated, 

The firſt Cenſeſtærie. 

T herefore the angles being einen, thereaſyn of the ſidts is giuen; 
and conſequently. 

Oe ſide bring given beſides the angles, euerie of the ether fide i 

den. 
8 As in the plaine obliquangledttiang'e, A B C, the angles being 
giuen, at A. 20, deg. 10 meat C, o, qeg 13. m. aud at B. 99. deg. 
27. m · By the 3. conſectary of the 49. of the fitſt, the icafon of 
the fides is giuen after this manner. 
AB, 8693 512. che ſine ef the angle, 4 C B. do. deg 23. min. 
BC. 344752 1. che ſine of the angle, B A C. z o. deg. io. m. 
AC. 9864292 · the ſine ofthe angle, 4B (.o. d. 27. n. or tlie 
ſiae ofthe complement, ro a ſemicircle being 80, deg· 33. uin. _ 
Us. 
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But if then, befides ene ofthe ſides bee giuen, (as for example) 


the ſide A B 34. foot, the other fides ſhall alſo bee given, viz 
BC.2rd AC. For 


I As A B, 86935 12. is to B C. 34475 21.80 is A B. 34. foot 

to B C. 139 foot, And in like manners» | 

2 As AB, $693512.isto AC,986429 2. So is A B. 3 4. ſoot 

to AC. 38:55:47: foot, 
Or by chavging the middlemoſt tear mes. 
1 As AC. 86535 13. is to AB, 34» foots So is BAC, 
2447511. to BC. 13. · foot. 
2 AS ACB. 8693512, is to A B. 34 foot: So is ABC, 
986429 2˙t 40.38 F. foor. 
7 be fecend Ceuſedt ary. 

7 Ws files being gin cu, with an angie eppojite to the one of them, t hi 
ang ie alſe oppeſite to he eber of there is fiecn, 

As intheatoreſaid obliquangled rriangle, A B C. the two fades 
A B. 34. foot, and BC, 13. {2 foot beeing giuen, with 
tha angle, A CB. So. deg. 2 3. m. oppoſite to one of rhe ginen ſides, 
viz. to the ſide A B; the angle B A C. oppoũto to the other ofthe 
ginen ſides, to wit, to the fide B C ſhall alſo be giuen . 

For by the angle giuen A C Z, Go. deg. 23. mia. the fine of that 
angle, ef Þ, 5693 512. is giuen. 

Then I ſay : As the fide . B, 34, foot, is tothe ſide BC, 
13. $55;;126400t So is A B, the fine of the anęle » AC, 
8693512. to 3 C, 3447521 the ſige of the angle B Af C. 

Or the middle tearme being charged, 

As A4 3. 34 foot to C B, 8693512. Soi B C, 13. Cell 
ſoot. toB A C, 3447521. To which fine in the leſt Margent of 
the table, the angle ot 20.deg.10+min,anſwercthe Therefore the 
angle B AC, is zo. degr. i o. min. 

Note. 75 the vie of this conſiſt. rie, there may « doubt happen: 
that 1516 fey, f tun ſides be given, wherecf ove of them is the greateſt 
fide toget her with the angle oppoſite tothe liſſir of tbe two ginen ſicles: 
And the anglceppeſite to the greater of the giuen {des be drmanied ; 
For becauſe that angle may be either acute or chtuſe : aud the ſine to 
bath oft hem, is the ſame by the 1, Cer. A/the 1 2. Pro. et he ſec aui. 

T be doubt is, when gen haue found the ſine of the angle demauded, 
» bether that ſine ſhe weth an acute, er an obtuſe ang ie. 1 

H g 
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As in the obliquangled triangle A B C, If the two fides A C, 
2 2,foote, and BC, 10. foote, together with the angle BAC, 
14, deg: 5. min, 10, ſec. And the argle M BC, oppoſite to 
the greatelt fide, A C, be demanded, If 1 hall fay; As the fide 
B C. 10. foot to the fide AC, 22, foot; ſo is B C, 4200241, 
the fine of the angle BA C, to A C, the fins of the angle ABC, 
I ſhall readily find 9249520. to be the fine A C. But becauſe that 
nc is the line both of the acute angle A DC, 67 deg. 31.min, 
34. ſec. which the arch A BC, is oppoſite vnto; and of the obtuſe 
angle AB C, 112. deg. 28.min, 26. ſec. which the arch ADC, 
is oppoſite vnto: It is doubtfull whether the angle ſhewed by 
chat ſine be the obraſe angle 112. deg. 28. min. 26. ſec. or the 
acute angle 67. deg · 3 1. n.3 4. ſec. Nor can this doubt be other wiſe 
taken away, but that be ſides the other three things ginen, ( which 
may be as well in the acute angled triangle ADC, as in the obtuſe 
angled trianglo - BC. For that the fide, B C. and DC. & alſo the an- 
gles 2 AC, and DA C, are equall) this alſo bee giuen, whether 

the angle ſought for, be obtuſe or acute: Or the ſame may be per- 

ceiued by the true delineation of the triangle to bee reſolued, 
whether the angle ſought for be acute or obtuſe. 


The 
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T he third Axiome, 


In al plaine triangles, As the ſomme of tive fides is to their diffe- 
rence;So15 tht Tangent of balfe the ſomme of the two angles oppoſite, 
to the Tangent of the difference, lefſe or mare then the balfe, 

T he declaration. In the plaine obliquanled triangle, ABC, 
I ſay the Tangent of. the ſomme of the two angles at A, and C, 
is to the Tan ent of the difference of the angle C, more, and of the 
angle A, leſſe then the halfe: As the ſomme of the two ſides 
B (C, and A , oppoſite to thoſe angles, is to the difference of 
thoſe ſides. 


B 


2 — 0 


Ib dewen$ratien, For the Quadrant A R C. being deſcribed 
make the angles D A E, and E AC, <qualltothe angles A CB, 
and B A C. in the former ſcheme. 
And therupan let the angle DAC, be the ſomme of thoſe two 

angles, let the halſe of that ſomme be DA F, or FA (- | 

The diffcrence of the angl:, DE. abouc the halte DA F. | 
or of the angle & A (. leſſe then the halfe, F 4C.lerbethean. = 
gle FA E,; let the ſubtenle of the ſomme of the to angles, be 2 
the right line DC. Let the fine of the greater angle DA, 
| be the right line D G. Let the fine of the leſſer angle £ A (be 
the righe line C H. Let FM, or E K, be the Tangent of halfe the 
ſomme of the two angl:s : Let FE, be the Tangent of the diffe- 
rence, [cfl2 or more then the halte. Now the Triangles GDP, . 
and H CP, are equiangled by the 4. Con: of the 49. of the 1. be- 
cauſe of the equall angles DP G, and CP H, by the 13. of the 
firſt and che right angles at G, and H, by the 3. Cen: ofthe 12. 
; Pro: of the firſt. 
| Therfore, in this ſecond ſcheme : As P D, to DG; ſois PCs 
I tet A, by che 46, of the 1. As in the firft, * 


more then cke halfe. Or. 
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A, AB, o ACM. ſo it BC. to E A C. hy the ſecond Axiom. 
Therefore, the fides D P. and P C haue altogecher the fame 
proportion in the ſecond ſcheme, as the ſid:s AB. and B C. ia 
the firft ſcheme. | 
Wherefore, putting the right line D C. for the ſumme of the 
two giuen fides AB, and B C, you may take the parts DP, and 
p C, for the fame two ſides, A B, and B C. by which poſition 
N P, is the difference ef the twolides. But there the ſides A B, 
and B C. here D P, and P C, are given; Therefore the difference 
alſo of their ſides, N p, and the haife thercof, O P. is giuen. 
Moreouer, for that tie compoſed Triangles, 4 KL FEM, an! 
ef DNOPC, are every where cquiangled, b:caufe of the 
paralels, D C, and K M. Therefore the ſides and the ſegments 
of their ſides, ate propott ionall by the 46. and 47 of tue fitſt. 
And tbereupen. 

ASD (, the ſumme of the two fides,is to P N,cheir difference, 
ſe is K M, the double Tangent of halfe the fuir.me of the two an- 
gles, to L E. the double Targent of ihe difference, leſſe or more 
then the halfe, Or, 

As O ©, helfe the ſumme ofthe two ſides, is to O P, halfe their 
difcrence, fo is FM, the Tangent of halie the ſu me oſ the cwo 
oppoſire angles, to F E, the Tangens: ot the diff. cence, leſſe or 


Retayning 
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Retaining the former two intire tearmes of the proportion and 
taking the halfe of the latter, you may worke more briefſie. 

As D C, the ſumme of the two ſides, is to N P, their difference, 
ſe is F M, the Tangent of halſe the two oppoſite angles, to F E, 
the J angent of the difference, leſſe or more then the halfe. For as 
the whole tothe whole, ſo is the part to the part. Therefore 
as the whole K M, to the whole L E. fois the halfe F M, to the 
halte F E. ä 


Cenſectarie. 
Therefore in à plaine obliquiaugled triangle, the two ſides, being 
gien, wit h the angle comprehended by them, the other two angles are 
alſo giues. 


e As in the plaine obliquiargledtriargle A B C. the two ſides 
d 2 B, 6. and BC, 3. foote, with the angle ea ÞB G, being giuen 
n roy. deg. 30. min. The angles 3 A C, and B CA. ſnall like wiſe 
. bee giuen after this manner. 

e Tue ſumme of the two ſides giuen is g. their difference is 3. 
n The ſumme af the angles at A, and (is 72 degrees 30 · min · by 
4 the 49 · of the fitſt. 


ne The ;+ thereof is 36 · deg · i · min. whoſe Tangent is 7332303 . 
ts ä Then I ſay+-- - 
ſt. As the ſumme of che ſides given 9. is to their difference 3 · So 


is 7332303. the Tangem of halfe the ſumme of the oppoſite an- 
e, gles ; to 2444101. the Tangent of the arch of 13. deg· 44 · min · 4 
n- ſec . being the difference of the angle A, leſſe, and ot C, more, 
Ire then the halfe. Therefore. 1 
From 3 6. deg 15. min. oo. ſec. 8 5 To 36.deg 15. min. oo. ſec · 


Subtr. 13. 44. 4. Add 13. 44. 04. 


—— OD 


Rad, h angle BA C. 23. 30. 36. NC The whole isthe angle B 
| | (496 58-Wetby- 
m_ | 4 e 


PLL 5 


—_— 
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The fourth Axiome. 

| In all plaine Triangles, es the greateſt fide is the ſumme of the 
'F et her fides, ſo is the difference of thoſe other fides te the ſegwent of the 
greateſt {ide : Which | eg ment Jub:iratted, 4 perpendicnier ſhall fall in 
balfe the remainder, 


The Declaration, Let A BC, be an obliquangled triangle, and 
let the leaſt fide thereof, be A C. the greateſt B C. At the diſtznce 
of the leaſt fide A (C. A being the center, let the circle D F, 
be deſcribed, cutting thother two ſides in the points B, and F. 
Moreoner, let the fide A I, bee produced vato D, and D B, ſhall t 
bee the ſumme of the fides, 4 J, and A C. For 4 ( ind 4D, | © 
are equall by the worke, then B R, ſhall bee the differenceofthe n 
ſider ef , and B C, fer 1 F. and A C, are cqualllikewifeby | 1 
the worke, | E 
| I ſay firſt, that. 
2, te BD; ſo is EB, toB F. Thenthatthe perpendicu- | xj 
— , doth bife& —— line — 3 8 
e Demonſtr«tion, For as to the firſt, ighe angled fi. el 
gures haue their ſides, reciprocally proportienall by the 2. Coal: | le 
Ake 42. ofcke ficlt- 8 g 


—— 


je 
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But the oblongs made of BD and J E, and alſo of 7 C, and 
F, arecquall right angled figures. 
Therefore they haue their fides, proportional teciproeally. 


| SotharasBC,toBD; 


Sois BE,toB F, 

The Minor is proeued, For whatſoever is equall to one and 
the ſame thing, are e quall to one another. Bur the oblongs made 
of B C. and BF, and alſo of BD, and BE, are equall to a ſquare 
made of the right line B K, beingthe Targent of the angle B AK, 
Therefore alto tkey are t quall ene toanott er. | 

Againe, the Minor is proue d. And firſt of the oblong B D, 
and B E. that is cquall to the ſquare B K, is thus proned. If 8 
right lin e biſe ted dee centitued, the obleng made of the line 
continued, and the contit uation is e quall to the ſquare , made of 
the right line compoſed ef the biſep ment, ard the continuation, 


e ſſe by the ſquare of the biſegment, by the 44. of the 1. Bur ED, 
is a tight line bik &cd in A, and continued from E, to B. There. 


. 


fore £ 


＋ — 


giuen, whether ſegment you will of the greateſt ſide i ginen , in which 
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fore the oblong of the line continued D B. and of the eontinuati. 
on E B. is eq nall to the ſquare of AB, leſſ: by the ſquare ot E A, 
to which A K, is equ all by the operation, 

But the ſq iare A B, leſſe by the ſquare A K, is the ſquare B K. 
by the 5 ©. ofthe 1. Therefore the oblong B D BE, is equull te 
the ſquare B K. 

Then againe of the obloag 8 CBF. that is eq all to the ſquare 
B K, is thus prooned, 

Tae oblong BCB̃ E, is equall to the ſquare BO, leſſe by the ſquare 
F G. by the laſt cited 44. of the firſt. 

Now adde the ſquare F G, and alſo the ſquare A G. to the ob · 
long C 8 B F. Which being dona, the cblong BC B F, together 
wich the ſquares F G, and A G. ſhall be equail to the ſq are A B. 

For by the addition of the ſquare F G, is made the ſquate B G. 
to which ſquare B G, if you adde the ſquate A G, therect is made 
the ſquare A B. | 

But the ſquares E G. and AG, are the ſquare A P, hy the 50. of 
the firſt, to which A K, is equill by the Worke ; Therefore the 
oblong C B, and B E, together with the ſq late, A K. is equall 
to the quare, A B. And thereupon without the ſquare, A K, 
is equall to the {quare, A 3, lefle by the ſquare, A F, that is to 
the iqun are B K, by the 50. of the firſt, | 

But that which I propounded in the ſecond place. of the per. 
pendiculer, AG, bil ct ing the right line C F, it is thus proau:d. 

Becauſe the Triangle FAC, is of two equall ſides, in F A, and 
A C, By the worke. Therefore the peipendiculer A G, by ſec- 
teth the baſe E G, by the 2 3+ of the firit. 

Therefore in an obliquangled Triangle ; As the greateſt fide to 
the ſumme of the other ſides, ſo is the difference of thoſe other 
fides, to the ſegment ofthe greateſt ſide, which taken away, the 
perpendiculer, ſhall fall in: the Remainder, which was to bee de. 
mon{lrared, 

Conſeftarie. 


Tbereſore the three ſides of a plaine obliquengled Triangle, being 
from the greateſt Angle, the perpendiculer ſhall fal. 


— * 


* FT. * 
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5, 2 

de * 

of As in the plaine obliquiangled Triangle, A B C. Let the 3. des 
we” be giuen. 

Aa AB. 209, Foote, 

0. B Co 21. Foote. 


AC. 13. Foote, * 
And let the ſegments of the greateſt fide BC, in whoſe con. 
er- courſe the perpendiculer ſhall tall, to wit, the tight line ; G, and 
. GC, be demaunded. 
The greateſt ſide B C, is 21. foote,the ſumme of the other ſides 
ſec- is 33. foote, the difference is 7. Then I fay. | 
| As B C. the greateſt fide 21, foote, to B D, the ſumme of tho- 
ther two ſides, 3 3.foote, fo is BE, the difference of the other two 
fides 7. foote, to B P, 11. foote, Which ſegment taken from B C. 
the 21. foote, the Remainder is EC, t o. foote, whole 3. is EG. ot & C. 
de- 5. foote. Therefore G C, is 5. foore, and G B. 16. foote. 
A Annotation, _ | 
The fourth Axiome may alfo be thus proponnded,, © 
Frem the ſumme of the [quares of the baſe and of ond of the fides, 
being ſubtractł t he ſquare of the ether ſide, the remainder dinide bythe baſe 
v hich doubled, and you ſhall bane the ſegment of t he baſe int eriac eus, or lying 
bet wiæt the perpendiculer, a na the ſide firſt talen. 1 2 
I 


a4 : W ” 


The third Booke of Trigonometria. 


' 


"The Declaration. Let ABC, be an obliquiangled Triangle, 
of three vnequall ſides, and let the giuen ſides, be A B, B C, and 


—_—_ 


4 „ 


AC. 

And ſet the ſegment G C, betwixt the perpendiculer B G, and 
the fide B C inter jacen: be dem unded. I ſay, if from the ſumme 
of the ſquares of the ba ſe A C. and of the (ide B C. the ſquare of 
the ſide A Bbe ſubtra@:d, and the Remainder dividcd by the baſe 
&C doubled, the quotient ſhall he che ſe ment G C. 3 


2808 8 
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The Demenſtration. For the ſquareofthe fide a J. to wit, the 
ſquare A L 34 B, is equall to the ſquares of the fides A G, and 
BG, added together, by the 5 0,of che firſt, 

Now the ſquare of the ſide AG, is AN FO, and the ſquart of 
the tide B G, is B DOI, making the right liaes B G, and BD, e- 
quall, Therefore if you ſubtract the ſquare ALM B. from the 
iumme of the ſquares ARHC,and BCE, there ſhall remaine 
the two gaomons NH G, and D El. | | 

But the gnomon D E 1, is equall to the ſquare of the fide & C. 
For the {quare of the fide B C, is equall alſo to the ſquare of the 
fid:s of & B, and GC, by the 50. of the firſt, But the ſquare 
of the ſid: B G, is now taken from the ſquare of the fide B C; 
Therefore that, that remaineth, is cquall tothe ſquareofthe 
ſide G C, whichiqzre if you adde in the right line RH Q, ex- 
tended tothe gnomon NH C, you ſhall haue the oblong N C P R, 
which diaided by the length N C, that is by the double baſe A C, 
the 2 ſhall bee the bredth CP, equall to C G, by the 
Works. 

The illaſtration by Numbers. Let the ſides be giuen as before, 
B, 20. J C, 13. and A C, 2 1. foote . And let it bee demaunded 
how many foote is the ſegment G C ? 

Anſwere 5. The whole worke ſhall be thus. 


AG v3; BC, 13. AB, 20. 


21. 13. 20. 
21. 39. q. 400. 
42. 13. 


The ſquare 441. q. 169, 
The ſquare 169. 
The totall. 610, 
Subtract. 400. 


The Remainder, 210+ Which divided by 42. the double of A C. 
the quotient is 5. for & C. * 
12 2 


208 T he third Baoke of Trigenometria. 
The vſe of rheprec.dene Axiomes, Or, 
Ae Manuduttion, wherein is ſhewed, kom by the helpe of « few 
of thoſe eAxiomes, exery plains T rravgle may be reſolued. 
In euery Triangle t here are 6, termes to wit 3 ſides and 3. angles: 
of : he[e Whatſocacr z. bee ginen in a plame I riang le. the other 3, 
way be found out, bytbe 4'eAxiomes aforegomg, and ſometimes di. 
ers Wayes, oneirone caſe excepted : that , if the 3. angles be onely 
given; jor thereby nc ſide can bee found out: Becauſe the 3. angles 
Qt one Triangle may bee equall to the 3 angles of an other Tri- 
anzl:, altiwuzu cacic ſides be alcegethet vnequall. 


At the three angles of the Triangles ABC, and D B̃ E, are e- 
quall. for that their baſes AC, and D E. are parralell by the 3 8. 
oi the firſt : And yet the ſides of the Triangle A R C, arefarre | 
greater then the ſides of the Triangle D B B. Therefore this 
caſe onely is excepted in Trigonometria : In all other by what - 
ſoeuer three termes giuen, cuery fourth may be found out, which 
by laying downe all the caſes, I will demonſtrate after this 
manner. 


A plaine Triangle is right angled or obl:ique-engled. 
1 Inarygbt angled plaine I riangle, eit her al the angles (that ts, 
ene of the acnte angles being Linen) wir h one fide are finen, and the 
albert we fides are demanded, | 
2 Qr 


hd} tw. ON we ou ow © cc ..._ 
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2 Or elſe two ſiaes with one angle. that Þ ; the right angle are 
inen : aud the ot her two angle wit ht he third ſiae, are de maanded. 
7a both which caſes, the firſt A xiom is ſufficient, 


Ina plaine oblique angled Triangle. 19 

1 Eil ber all the angles are giuen For, as often as two are giuen, 
the third is al wyaies the complement of the other two, to two right 
angles by the third Conſ: ofthe 49. of the ſirſt,) with aus fade, 
and the other t ſides are demannuded, oy | 
2 Or two fides with one angle oppoſite to the one ofthe giues ſides 
are giuen: And the angle oppeſite to the ot her of the giues foaes,roge.. 


ier wit h the third fide, is demanded. 


3 Or two ſides with anangle comprebended by them are ginen t 
eArdthe other two angles with the third fide are . | 

4 Orlaftly, all the three ſides arrginen: And the angles are 
at maundod. 


The ſecond Axiom ts fully ſufficient for the fir two caſes, 
2 In the third caſe,the t he unknawie angles are found out by the 
third Axiom: And then the third ſide by the ſecond Axiom, A, 
In the fourth caſe, firſt diuide the plaine obliquiangled Triangle into 
te right angled Triangles, byletting fall « perpendiculer vpenthe 
greateſt ſide, bythe fourth Axiom; I hen in theſe right angled Tri- 
ang les, erery angle is found out by the firft Axiom. 3 


But the former three caſes may bee performed by the firſt Ax. 
iom onely. Soasa perpendiculer bee let fall from any angle va- 
knowne. vponany of the oppoſite ſides vnknowne, either with» 
in or without the Triangle (in which caſe the fide vnknowne is 
to bee increaſed firſt ) and ſo theplaine oblique angled triangle 
will bee diuided into two right angled triangles, whether the 


perpendiculer fall within or without che Triangle. And yet this 
rule ſ that the fide ypon which the perpendiculer is to fall, onghs 
to bee vnknowne) is onely meant in the examples of the ſecond 
Axiom, and not in the examples of the third Aziom of plains 
Triangles | | 


—. 
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1 Ar if. ſach 8 
proportion bee gi. 


uen. 
As J, the fine 


of the angle A C, . 
to BC, the fane of the \ 
angle 7 1 C, 5s is 


the fide AB, to the 
fide B C,by the fecond  _ 
W:h the ſame effect you may ſay by the ſirſ Axiome. 


1 As H >. the Radius, to B D, the fincofthe angle B .4 2;, 
Fo is the {ide A B, to the (ids B D. 

2 As BD, the Radius to B C, the Secant of the angle D BC, 
(which is thecomplement of che angle B C D. So is tha fide B 3 
to the ſide B C. 


2 F ſack a pro- 
portion bee giuen , 
As the ſide A , to 
the fide B C, So is 
eB, the finc of 
the angle 1 C. 
to B C. the fine. of 
the angle BAC, 
by the ſecond Az- 


ijome | 
Wich the ſame effet you may ſay by the fr Axiome. 


1. As BC, the Radius to B D. the finc of the angle B C D, So 
is the fide B C, to the fide B D. 5 


3 As the fide B D,. e the fide A B, So is B D, the Radius to A B, 


reg of the angle 4 D, whoſe complement is the angle 
And that angle A F D, added to the angle DB C. maketh the 
14 Tc. gc 4 2 D. g | 


4 „ 
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9 3 If ſuch a proportion 
Were giuen, As the ſumme 
of the ſides A B, and 4 (, 
to their difference 2 So is 
the Tangent of halte the 
ſumme of the angles ABC, EY : 
and 4C B, to the Tangent : ST 
of the difference more or © 6" D 


lefle then the halfe, by the third Axiome. 
With the ſame effect on may ſay, by the firft Axiome. 


1 As AB, the Radius ts B D, tke fine ofthe angle 45 D. 80 
is the fide B. to the fide BD. | 

2 As AB, the Radius to A D, the fineof the angle ABD, 
So is the fide A J, to the fide 4 D. From whence, if you 
ſubtract the fide el , there reſteth the fide DC. 

3 As the ſide C D, tothe ide DB, So is the Radius D C, to 
D B. the tangent of the anyic- DC B. which added to the 
angle B A (, and the totall ſubtracted from two right an- 
Eles, the remainder willbe the angle «4 . 

Bat if 2lip you would find the fide B C. you ſhall likewiſe ſay 

by the firſt Axiome. RS V 
As DC, the Radius to BC. the fecant of che angle D C. Se 
is the ide D C. to the fide 3 C. 


T he end of the third Bake. 
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THE FOVRTH BOOKE 
Or TRI GONOMETRIA., 
By B. P. | 
Of the Meaſuring of Sphzricall Triangles. 


HE chieſe «Axiomes of propertions that are in Sphe. 
ricall Triangles, and altogether ſufficient for their 
HP re/olation, are ſoure. 
The firit Axiome. 

; In many right angled Sphzricall Triangles, ha. 
wing one and the fame acute angle at the baſe, the fines ot the Hy. 
pothenuſaes, and of the perpendiculers, are all of them pcopor- 
tionall one to another. 1 


1 8 
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T be Declaration» 

Let KMFAD, bea Sphære gtuen. and thereis let K M E A, 
be the horizon, the pole of the horizon D. Let K DF, and R D C, 
be circles paſſing by the pole ot the horizon D, and cutting the ho- 
rizon at right angles in K RF, and C, by the 57, ofthe firſt, Lee 
M E A, bee an oblique circle to the horizon, cutting the vorticall 
circle K D F, at right angles at E, for that ic paſſeth by the poles 
thereof M, and A. by tie 5 7. of the firſt. And in like manner is 
cut by it iato two quadrants M E, and E A, by the 56. of the firſt, 
Ia this Sphære, and in this poſition ei circles, there are amonęꝑſt 
other two right angled Spbæricall Triangles ABC, and A BF. 
And in them let the hipothenuſes bee A B, and AB, the perpen- 
diculers E E, and BC, the baſes AF, and AC. And the acute 
angle at the baſes A F, and AC, let bee the ſame angle B A FE, or 
BAC. Laltly, let the fines of the hipothenuſaes AE, ard A B, de 
the right lines 1 E, Radius and G B. And the fines of the perpen - 
diculers E E, and B C. Let be the right lines E N, and B O, by the 
twelueth of che ſecond booke. Now I ſay, that thoſe ſincs of the 
hipothenuĩaes, and of the perpendiculers,to wit, the fincs I E,. G B, 
E N. and B O, are all proportionall one to another. And fo any 
three ot them being giuen, the fourth may bee found ont. More 
plainely I ſay, that 
ASIE,toEN,fois GB, to B O. And in like manner, 

As G B, to B O. ſo is I E, to EN. Andcontrarily, 
As N E, to I E. fois O By to BG. 

Or by chainging the middle tei mes by the 42. of the 1. 
As I E. to G B, ſo is EN, to B O. And in like manner, 
As G B, to I E. ſo is BO, to E N. And contrarily, 

As N E, to O B. ſo is I E, to B G. 
T he Demonſt ration. 

For if you ioyne tegether the fines G B. and BO, by theright 
line G O, that thereby may bee made the Triangle GB O, it is 
manifeſt that the Triangles G B O, and I EN, are e quiangled. 
For firtt becauſe the right lines EN, and B O, fall perpendicu- 
larly vpon the ſabicRed plaine M F C, by the ſuppoſition, and by 
the 3. Con: ofthe 12. ofthe 2. Therefore they make right angles, 


. With all che linea drawne in the ſame plaine, and ſo the angles 


E NI. and B O G, ate right argles. Then becauſe the right lins 
"Be | : ho 15 2 5 


— 
* 4 * 
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TE, and G B. are paralell one to another, by the 38. of the rſt. 
for they aredcawne alike ypon the ſame right line | A, by the 3. 
Con: of the 1 2. of the 2. And becauſe the whole plaineME A, 
is euery where inclined with the ſame angle to che plaine MF A, 
therefore alfo the paralelsdrawae therein | E, and G B, are incli- 
ned wick the ſame angles to the paraleis I N, and G O,vnder them 
in the pla ine M E A, and ſo the angles EN, and G BO. are e- 
q24ll, And cenſequent!y in the Triangles I E N. and G BO, where 
two angles are equall to two; There alſo the third is equall to the 
third by the 49. ot che firſt : And thereupon the Triangles 7 EN, 
and G B O, are equiangled. But ifthey be equiangled, they haue 
the ſides about the equall angles proportionall by the 46 of the 1. 

And ſo they are 

5 JE, to EN. So G B, to 3 O, &c.vyhich was to bee demon- 

rated. 

The illuftration by Numbers, Then let the hipot henuſaes A Ex90, 
deg. and A B, 42. deg. together With e he perpendiculer & F, 48 deg, 
25. win. be ginen: Ana let the perpendiculer A (, be ſought for, 

, o. dep, JE, iGO οο. 
Of the ar- 57 B, 42.— 0 the fines 0G B, 6691 306, 
ches giuen. E F. 48. d. 2 5. m. S are EN, 7479913. 

Then I ſay, / E, ioeooooo. to BN, 7479912. So is GB, 
6$91306,to BO, 50250 38, Baut the arch of z 0.deg. two min, 
in the tables, anſwereth to the fine 5005 038, Theretorethe per- 
pendicaler B C, is 30. deg. two min. 

In lite munner, Let both the hipethenn/aes with their ſiues be giues, 
45 before: But of the perpendiculers, lex the perpendicuier B C, 30. 
deg. t wo min. bee now giuen, together with bis (ine B O, 5005038, 
A let the perpendiculer & F, be ſought for : Þ ſay. 

As ꝙ 2,6691306. to BO, 5005038, So is 7 E, 10000000, 
to EN. 747991 2. But the arch of 48. deg. 2 3. min. in the tables, 
anſweteti to the ſine 7479912, Therefore the arch E E, is 48. 
degrees 25. minutes. 

(ontrarily: Let both the perpendiculers E F, and B ( together 
with the greater hipothenuſa A E, be giuen, And let leſſer lnpot he- 
nuſa e B. bee ſought for, Iſay: As EN. 7479912, to IE, 


19000000, 80 is B O, 500 5038. to ꝙ 7, 6691306. Bat t 


arch of 42. degrees in the rables,anſwererh to the fue 66923 96. 


2 7 


7 
- 
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Therefore the hipothenuſa A B, is 42. degrees 
T kheſecond Axiome. 

In many right angled ſpł æticall Triangles hauing the ſame acute 
angle at the baſe : The fines of the baſes and the Tergenrs of the 
perperdiculers are all proportionall one to another. 

7 be declaration: In the tormet diagram, and in the ſame Tri- 
angles AE F, and AB C, wherein the fines of the baſes A F, and 
AC, ate F, and H(, but the Tangent of the perpendiculers, 
E F. and B C, ate L E, and PC. 

Iſay that thoſe ſines of the baſes, and the Tangents of the per- 
pendiculers, that is the fines 7 F, and # C, and the T angents L F, 
and P C, are all of them proportionall one to another. And fo, 
any three of them being ginen, the fourth may be found out. More 
plainely : 1 ſay that. 
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As F, to E L, 80 is H C, to P C. And in like manner. 
As H C. to C P, 80 is 1 F, to F L. And eontrarily. 
As F L. to FI, So is p C, to C H. 

Or by onaaging the middle termes, by the 42. of the firſt, 
As1FroHC,Sois FL, to CP, And in like manner, 

As H C,to/ F, So is C P. to FL, And contrarily, 
As E L. to P C, So is F I. to C H. 

The Demonſtration, For when you haue drawne the right 
lines 7 L, and H p, and accompliſh:d ehe Triangles 7 TL F. and 
HP C, theſe Triangles JL F, and HPC, ſhall bee equian- 
gled, and therefore proport ionall to their ſides, by the 46. of the 
firft, And che criangles 7 LF, and HPC, ſhall bee e quiangled 
becaufe of the right angles, at F, and C, and the <quail angles 
at 7, and H, and therenpon alſo at L, and P. by the 49. of rhe 
firſt. Morconer, the angles at F, and C, to wit, the angles? F L, 
and HCP, are right angles, becauſe the Taugeuts of the perpen- 
diculer arches, E E, and 6 C, to wir, the right lines L E, aud P C. 
are pe: pendiculer ta the whole plaine of the Circle, MF A, by 
the worke and by the 17. of the 2. And therefore alſo to the 
lines? F. and H C, drawnc in ta: plaine. Laſtly, the angles at 
7, and H, to wit, the angles L F, and p H C, are c quall, becauſo 
the right lines I L, and HP, drawne by the ſame plaine, are pa- 
ralell one to another, and to the plaine of the circle of inclina- 
tion, K DF; Therefore they are inclined with equall angles, to 
the ſubiected paralels IF, and HC, which two F. and H C. 
are paralels for that beth of them are dra ne perpendiculer vpon 
the ſame right line, 7 4, by the 3. conſ: of the 7. of the 2. And 
the right lines? L, and H p, are paralels, becauſe they are the 
extremities of tue two Triangles / L E, and HP C, which in their 
whole plaines are paralell one to another for they are erected 
petpendienlerly vponthe paralell baſes, IF, and H C, (becauſe 
of the petdendiculer Jengentis, C P, and F L,) Laſtly the right 
lines I L. and H p, arc drawne by the ſame plaine of the ſemi- 
circle M B A, becauſe the Scam I L, when it catteth the circle, 
— A, in the point E, cannot fall but vpoq the plaine ot that 
Circle. 

Inlike manner, the Sccant I P, when it catteth the ſame circle, 
1E 4, inthepoint B, cannot fall but vpon the plaine — 
8 
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fame circle: Which plaine, becauſe it is a plaine, if it ſhould bee 
extended according to the right line I P, it ſhould fall vpon the 
Tangent P C. in the point P, And fo the point P, ſhould be inthe 
plains of the Circle ME A, ſo extended. But in the ſame plaine is 
the point H, appointed. Therefore the right line P N, is a linefal> 
ling bet wixt ro points of the (aid plaine, and thereupon drawne 
by che ſame plaine. All which was te be demonſtrated. 

The illuftration by Nzmbers, Let therefore the two baſes A F; 
90 deg. A ( 30-deg. 51. min. 48. ſcc. Together With the der pendi- 
culer E F, 48. deg 25. min. bee giuevn. Au let the perpendiculer 
B (I bee ſang bt ſor. | 
Ofthebaſes S AF 90. des. 2 The fines & 10000c00,1F 

AC, 30. d. 5 1. m. 46. . 9 are, 251299836, HC 
of the perpendiculer E, 48.d 2 5 m,p Tangent is 11269872,LF 

Then | ſay. 

ASIF, 100000006.toL E. 11265872. So is HC, 129838. 
to P C, the Tangent 3781262. 

But te the I angent 5 781262. in the tables, the arch of 30:deg, 
2, min. anſweteth. Theretere the perpendiculer B; C. is 30. d. 2. m. 

Inlite manner, let the twobaſes teg es her with their ſines bee g inen 
as before: But ofthe perpendiculers, let nab the perpandiculer B C, 
30. deg.· l.] mine together with his Tangent C, 5781262. bee 
giuen. And let the perpendicxler E Fbe ſoug bi for- I ſay: ASH ©, 
5129838. to Cp, 5781262. 86 is IE, oO oO. to FL, the 
T anyent 11269872. 

But the ai C30t 48+ degs 25+ min · in the tables, anſwereth to 
the Tag ent 11269872 Ibeicfote the perperdiculer E F, is 48. 
degrees 25. min. | 
Contrarilie, let both the perpendiculers E F, and B , and their 
Tangents J. F. and C, togethey.nith the greater baſe F. and 
the ſine theree N F, be gizen + end let the lefſer baſe A Cs or rat ber 
the ſine thereef Hl ¶ be fought for: Jſey. 5 ny | 
As L F, the Tangent 11169872. to FJ, the Radius 10000000, ' 


So is PC, the Tangent 5781 262. to HC. 512983 8. the fine of. 
the arch, of 30. deg. 51. min. 46, ſec. Thereſore, the arch or tha 
baſe A C. is 3 0 degtees 31. minutes 46. ſeconds. | 
The Appendix, By theſe two Axiomes and their declarations: 
and demonſtrations, the ingenious reader may vaderſtand, why 
axed | FO _ 3%" there + 


| 


LAT. ” = 4» 7 4 8 
, * » 
— 
% 
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there is no reaſon of proportions betwixt the fines of rhe bus 
and the ſines of ehe perpendiculers,and contrarily, When nocwith. 
landing there is proportion betwixt the ſines of the k:pothenu (is 
and the {ines ofthe perpendicalers,and contratily; to wit, becauſe 
the ſines of the baſes, and of the perpendiculers doc not meete to- 
gether in the ſame right lined Triangles. Which thing allo you 
may ſec that ſome Machcmaticians otkerwẽile very learned t. ane 
ſometime pretermitted. 


FT be ibird Axiome, 
In all Spbæricall T riangles, the (ines 6; their ſidet are directly pro- 
portionall to the fines of their oppoſite angles. 


The decleration, Firſt let A B C, beea ſphæticall triangle right 
angled at C. Then let the fides A B, A C, and C B, be continued, 
to make the quadrants A E. A F, and C D. and from the pole of 
the quadrant A F. to wit, from the point D, let be dra ae dow ne 
two other quadrants DF, and D H. And fois made three ne 
Suche that is the rigbt angled triangles BD E and G D E, and 
the obliquiangled triangle B D Gz;] ſay in the right angled ip æti- 
call triantzile AB Go 


* CB, to A B. So is ABC, to AC, and ſo is BAC, to 
Ot by changing the middle tcarme by the 42, of the firſt. 


As 
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As AC B. to A B C. ſo is A B. to AC, And, 

As AC B. to B A C, ſo is A B to B C, c. Likewiſe in the ob. 

liquiargled ſphæricall triangle B D G. I ſay, that 

As B DG. to B G, ſos B G D, to BD, and ſo is DBG, to 

DG, &c. 

T he demonſtration, For as to the right angled triar gle A B C. In 
it: AC ZB, and AE. Alſo B AC, and E E, ard on the other fide 
AB C, and OP, that is the angles: and the meaſure of thoſe an- 
gles, are of the fame quantity. 

( For as E F, is the meaſure of the angle E AF, and O P, the 
meaſure of the angle A B C, ſo i ND, or A E, or O B,cquallthere- 
unto) the meaſure of the angle A C , by the 37. of the x.) 

There fore it is all one, if 1 ſhall ſay, a 

As A C B. to A B, So is B A C, to B C, or, 

As A E, to AB, So is EF. to B C, But this is prooued by the 
ficit Axiom of ſphæricall rriangles, and therefore that alſo. 

In like ſort ic is all one, as 1f ſhall ſay, 

AS A 3, to Z, So is AB C, to A Cor. 

| As O B, to AB, 80 is O p. to A C. Bur this is prooued by the 
fick Axiom of ſphæricall Triangles, and there fore that alſo. For 
thoſe things that are agreeable to a third, are agtreeable one to 
| another. But by the Rules demonſtrated. f 

| ACD, to A B, Sois ABC,toe AC. And ſois BAC, 

| to BC. Therefore alio, 

| As AB C. to AC, So is B A C. to BC, 

Then as to the obliquiargled Triangle B DG, Becauſe by tho 
| demonitration ot right angled Triangles, they are. 


he As DB to DE B, So is D E, too BE, And 
d, ASDG, toDEG, Sois DE, to D E, or (by the firſt Con- 
of ot the 12, of tht 20 ro DG B, There ſore changing ot the pro- 
ne portiop all termes. it ſhall be» 
We As OG, to D, So is DB E, or DBG,toDG By, We. 
nd And like wiſe, if from the point Z, a perp:ndiculer ateh bee let 
The fall to S. B cauſe then | 
As B D, to S D, SvisB S,toB DS, And 
to As 3 So is J S. to GS, Or by the firſt Conf: 
| ofthe 12. of the ſceond, to B 5 D, Therefore alſo F 


AzBG,toB D, Sois8:D 5,orB D o, to 9 J, uc: For it 


As 
| XUH | 
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As 4. to 12. So is 1. to 3. And 
As 2. to 12. o is 1. to 6. Then 
As 2. to 4+ Sois 3.70 &, 


The ilufirationby Numbers. Then in the 1 ang led Sphæri- 
call Triangle eA B C. Firſt, let A CI, eAÞB, andeA BC, bee 
giues, in the ſame quantity as before : Aud let the ſide eA C, oppoſite 
tothe angle A B C, be ſengtt for, f ſay. 

As 4 B o. deg. to 4 B. 42 deg. So ii A E C. 50 d. 3. m. i 2. ſec. 


— ( — — — — — —— . 


—— — 


-. 10000000, 6691308. 7666422. 
to AC, zo. deg · 5 1. nin · 46. (c · 


— ä ͤ O — — — 
— 


51 298 38. 
Or Contrarily. Let A B, and 4 C 3, and AC, be ginen : And 
let A B C, bee ſought for; I lay, 
As A a5. 42 eg · to A CB, go. deg · So is A C, 30. deg. 52. mi. 


— ä — — 


— ane —__ cus 


PSI | Io oo oo oo Ja 29536; 
to A BC,76664 22 «the fine of parchor angle of 30. l. 3. m. 12. f. 
Againe let A (B, AB, ad BA (C be gigen, And let BC, bee 
ſong ht for, I ſay, 
As A CB, go. deg · to A B 42. deg· do is B AC. 48. deg 25 · m. 


— — — — — 


1 oo oo OO. 6691306. 7479912. 
to BC, 5 00 50 38. the line ot the arch of 3 0. deg · a. Min. 
Or contrarily. Let A B, «A B, ana B C. bee giuen. Aud let 
B eA , bee ſougbt for. Iſay. 
As A B. 42. deg · to A C B, go. deg · 80 is B C. 3 o. deg. 2. min · 


— — — — —-a2ä—ͤ4d u. ants poony 


| 6591305, I 0000000, 5005038, 
to B AC, 747991 2. the ſine ot 48. deg · 25+ min» 
Lafly, Let B A (, B C. and AI C, be gie: Ardlet A (, 
be ſought for. } ſay, 
As BAC, 48.9.2 5. n. to BC, 30. d. 2 m. So is ABC. o · d. 3. 0 2.4 


—  — — — — — — — — — — 


74792912. 5005038, 7666422. 
o A C, 5129838. ihe ſine ef 30 · deg · 514 min» 46. ſec · 


AD Wc ® wa oc 


XUM 
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Or Contrariwiſe, Let B B A(, andeAC, be ginen, And 
let A B C, be demanded. 7 ay, 
AsBC,30.4d.2.m.toBAC,438.4.25.Sois AC,;o.di51.m.46.f 


— — 


5005038 7479912 5129338 
to ABC, 766642 2. the fine ui 50 · eg. 3. min 12 ſeconds. 
In like manner, in the cbligxans/ed Sprericall T rravgie 26, 
Firſt. iet D B G, P G, and B D G. be giuen, And let B G. be ſought 
for. I jay: 
As DB .o. d g 3.m.12.{c,to DG,45.d.57.m.41.,feco So 
is B DOG. 28 d. 14 min. 


—— —— —— — — 


7666422 7188714 4720634 
to BG, 4425852. the fine oi 26. deg. 1g m. 5 8. ſec. 
Again. Let Gg, BDG,and DG be fies. Ana let D g. 
be ſoug hit ſor: ſay, 
As BG. 26. deg 19. m. 5 d. ſec. to B D G, 2 8. d. 14. m. So is DG, 
45. deg. 57. min. 41. ſc c. 


- — 


443 5860 4730634 7188714 
te D BG, 7666422. the ſine of 50. deg · 3. m. I 2. ſcc. 
Laftly, let DG, DI. «ud D B, be giuen, And iet DG Bibs 
de manded. I ſay, | 7 
as D, 45.4.57 m.41.{cc,toDBG, 50.d.3.m.12.ſcc, So is 
D B, 59 deg 58. ſec. 


mY — > -——_——— ———— 


7138714 766642 2 8657344 
to DGB 92 ;2491 the ſine of the obtuſe angle, 11 2. d. 33. m. 4 0.ſ. 


Note. In the w/e of this Ax. 
iom the ſame doubt war fall out 
a baue formeriy ſaid, might % 
happen in the vſe of the ſecond * 
eAxiom of plame Triangles : * 
As appeareth by the like r heme %D 
ABCD Therefore it bibo. [ — 
net h you to bee dil get, leaf in 666 


reh eaſe you bee deceiued : ſin. 


ding an acute avgle for an obiaſe; Or contrarily, 
ä X 
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T be fourth Axiom. 

In all Sphzricall Triangles. If firt you adde the two fides ei. 
ther of them leſſe then a quadrant, together, and then adde the 
leſſer fide to the Complement of the greater (ide ; And if you ſub. 
tract the ſine of the Complement ot the former compoſed arch 
from the (ine of the latter compoſed arch: Or if yoa adde it to the 
fine of the exceſſe, Then. 

As the Radius is to that halfe of the right lime, ſo made eit her by 
addition or ſubtraction: So is the verſed (ine of the angle comprehen- 
ded of the ſaid ta fides to à right line, Which ſubtratted from the ſine 
of the latter compoſed arch, leaneth the ſine of the Complement of the 
thirdſide: Or from Hence the ſine of the latter compoſed arch ſubtra« 
ted, leauet h the ſine of the exceſſe of t he ihird ſide, 

Or Centrarily. As the baife of that right line to the Radius: So is 
the right line made of the ſine of the latter compoſedarch, eit her by 

Subtraftion of the ſine of the Complement of the third fide, or by adds. 
tion of the ſize of cxceſſe of the ſame third ſide, to the verſe d fine of 
the angle comprebendedof the other two ſides, 

The Declaration, This Axiom hath diuers caſes, 

For firſt, the two ſides including the angle giuen or ſought for, 
added together, are either equall or vnequall to a quadrant, and 
that either leſſe or more. 

Then the angle giuen or ſought is eicher right or oblique, and that 
either acute or obtuſe. 

Laſtly, the third ſide oppoſite to the (aid angle, is leſſe or more 
then a quadrant. All theſe caſes, I ſhall plainely explaine as I think, 
in three ſchemes. Incuery of which, the obliquangled Triangle, 
propounded is for examples ſake A B C, waereia either the two 
fides A B, and B; C, are giuen together with the angle at B. And 
the third fide A C, is ſaugiit for;or elſe all the three lides are giaen, 
and the angle oppoſite to the third fide A C, is ſought for. 

Moreouer, of the two ſides A H, and B C, includ ing the angle 

iuen, or ſought for ( which is al waies placed at B,) A is the 

eſſer, and B C, the greater fide. 

The arch & N, is equall to the leſſer fide A B. hy the worke. From 
the greater fide B C, let the equall arches B F, and B D, be cut off 
from the circle DA, by a parallel, deſctibed on the ſuperſices of ; 
Globe; B, being the pole, and B (the diſtance . ꝛthe 

lameter 
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Diameter of which parallel is D C E, the circumference, ſonly no- 
ted in the firlt ſcheme) D X FE. the point X, meeting in the Globe 
with the point C, of the great circle B C. And in that ſame paral- 
lel D X F, let he noted the arch D X, for the meaſure of the angle 
at B, by the ſixe of the fiiſt, and his right fine X C, by the 12. of 
the 3. and the verſed fine D C, by the 13. of the ſecond. 

Laſtly, let the equall arches A K, and A Af, in like fort, bee 
car off from the circle DA B, by the parallel X C , deſeri- 
bed in the ſuperficies of the Globe, A, being the pole, and the 
diſtance of the compaſſes A C. 

Theſethings being thus laid downe, Firſt. let the des ef B, 
and BC, or B F, including the angle 4 BC, cithergiuzn or : 
ſought for, be added together, And let the former compoſed arch 4 
be A F, in the ſirũ ſcheme, ecuallto 4 Q, the quadrant: In the 4 
ſecond leſſer, and in the third more. And let VF, inthe ſecond 
ä ſcheme (being the ſine of the Complement) and in the third (the 

fine of the exct ſſe) bee noted, Then let the lefler fide 4 B, that 
is (by the worke)) G N, bee added to the Complement of the 
greater fide G D, and let D N, bee the latter compoſcd arch, and 


p his right fine DP. From which fine D P, let the ſine of the come 
| plement V FE, or PR, (in the ſecond ſcheme) bee ſubtracted: 
But in the third ſcheme, let the ſide of the excefie-V E, or P R, bee 
r added to the fine D P, that thereby the right line D R, may bee 
found, which ioyned with the right line D E, by the right line RF, - 
e maketh the plaine right angled Triangle DR, by the halfe where- 
's of let the right line I E, be drawne, cutting in halfe the right line 
2 DF, in E, by the worke, and ſo allo the right line D R, by the 
* 45. of the firſt, makirg the Triangle DI E, cquiangled to the 
d Triangle D R F, bythe 38. ofthe firſt, which Triangle D T E, 8 
Ns thus made, I ſay that | 
As the Radius E D, to the halfe of the right line DR, to wit, 
le to the right line D T. So is the verſed ſigne of the a: gle 4 BC, | 
ne to wit, the right line D C, to the right line D L, which taken 
from the ſine of the latter compoſed arch DP, there remaireth [I 
= the right line L P, or K O, by the 39. of the 7. bꝛeing the right 
7 * of the arch KN, or CS, the Complement of the third tade | 
; E. 
he K 2 4 | 


124 T be fourth Booke of Trigonametria. 
| And Contrarily. : : 
. As thehalfe of the right line being D T, is tothe Radius D Ex 
So is the rigkt line D L, ( afrerthe ſubtta&t ing of the line of the 
' Con plement of the third lide from the ether fine D P,) to the 
verled fins D C,&%c 
The Denon firation.. 

Far the Triangles T D E, and L D C, are equiangled by 
tht worke, 24d by the 38, of the fitt : Therefore their ſides 
about the £quzll anglis are proportionall, by the 46, of the 
fi-tt, Nr 48 it any obilacle that the right lines D C, and D E, are 
diuid: d into leſſer parts, then the right lines D L, and D T. 
becuſe rhe Ridius D B, is liſſer then the Ridius G H; with 
which Rad us G H, the right lines D L, and D T, are diuided 
into c qui parts. 

For it is no matter into how miny parts ſocuer one or ano- 
eher ſid: of the plaine Triangle be diuided > So that the like fide 
be diu: dd with the like, into the fam: equall parts, chat is, the 
perperd:culer with the perp2ndicalzr, rhe hipothenuſa with the 
hipothenuſa, and the bafe with the baſe. 


As for Example ; In the Triangles B 
ABC, and D BE. It matters not — 


whether I ſhall ſay: * 4 
As A B. 10. to DB, 5. So is B C, 3. —, 
to B E, 1 Or, 4 


As 4 B. 5. to D B. 21. Sois B C. A4 4 
3. to 2 E 1; Su 0 

Contoctarie. By this dialarat iou and d: mouſfration it abprareth: 
sf the angle giuen at 3, be a right angle, and his verſed ſine E B. the 
. Radins ; in that caſe there is no need of either multiplication or die 
niſion : but by addition and ſabtr action onely, the fine of the Comple- 
ment of the third ſide may be found out. wiichbriefe rult of caleula- 
ting of T riangles is more preciuus then any gold, 

And yet:t maybe made more briefe, if in the ſecond ſcheme the 
fine F, be not ſuùtracted from the ſine D P : bat contrariwiſe, the 
reghe line D I, cquall ro tbe fine V E, bee added to the ſine D P- 


For then the halfe of the right line P I. ſhall b preſentſy the ſine TB 


feng bi for. 
Aud 


fin 
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ſought for, 
T he illuſtration by Numbers. 


by the; the thi 
being alſo ginen, the angle oppoſite therenunts is demannded, 


Js the firſt Scheme No. x. 


M?L- 
F 


— 


AB, 35 deg. 40. min. the ſame 35 d. 40. m. 
B C, 54. deg. ao. mithe Compl. 3 3. d. 40.m. 


4E — DN, — 71.d.20,m DP, 947 3966 


43. . 3 i. ſec. is the arch A „ ng ſor. 
, 3 | * 


eAndifinthe third Scheme, the ine V F, bee not added to the fins 
D P, but on the other ſide, to wit, ebe right line D r, bee taken from 
it, then alſo the balfe of the right line r P. ſhall be now the fine T P, 


Tho fir ft kind of Examples : Where two ſides giuen both together, 
being equall to a er z together With the Angle comprehended 
ird fide is ſought for, Or contrarily : the third fide 


1 If theangle ginen, be a right angle; and his verſed fine DE, 


DT. er T R is —-- ——— — 4736583. che 
ine of the ata of 2 8. deg · 16. m. a9. ſee.whoſa complement 61. d. 


8 


—— — — — 
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2 lf the a-9le g nen, b: acate, and his verſed finc D C. 
AR, 35 4c2.40 min, The lame 35 d 40. m. 
BC 54.42.20 min. The Comp! 3 f. d 40 m. 
AF, 90. dc. D N, is 71 d. 20 m P P, 18 9472966 
D T, is 47 6983 
ABC, 50. deg the Radius, DE, 10000cco 
The Cemple : 49+ deg. the fine is, CB, 64 7576 
- | oe 572124 
As ED, 10000000-to DT, 4736983. Jo 
is D C. 357214. 5D L. 16910. which taken tron Db, 
9473566. lerusth LP 778 857. the (ine of the arch ot 51. 
"eee J. Ain 41 e. whoſe complement 3 8. deg · 54. min. 19. 
ſec . is che arc A (, ſought for+ 
3 I the angle gwenbe obtuſe, and his verſed line D 6, 
e B 35 .d:g-40.min«the lame 35 · des 40 · min. 
54. 20. the comp 31. 48. 


AE, 90. — DN. 71. 20. DP, 9471966 
D T, 4736983 
43 65 112. deg 35. min. 
90.— * E, 10000000 
22. 35. Eb. 3840267 
D. 13840267 


As D E, i oocoOO0O to D T. 4756983 50 is Db. 13840267 
to Da 5556111. which taken rrom DR. 9473966 caereres 
maineth 4 K, 29178 55. he fine ofth: arch ot 16 U. 57. m. q 3 · le. 
wheſe complement 73. d 2. m.. ec · is the arch A (, tought tors 

4 lf the third 64. be giuen, Which here is alwayes leſſer then 
aquadrant, As ſor example, it tlie ſide A (, be given, and the an- 
gle A4 BC, be ſought for. 

AZ, 35.9. 40. min. the ſame 3 5. d. 40. min. 
C, 54. 20. the comp: 35. 40. 


— — — — —— 


F,go, — D, 71. 20. DP, 9473566 
4.38. d. 54 m. 19. ſec · D r. 365867 
Lom: 51. 3. 41. — . LP, 7781857 | 
8 DL. q 


— . + 


a — 


* 


ov Ser: 
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As D T, 473698 3. to DE, 10000000. Sois DL. 1692 109 
to D C, 3372124. which taken tiom D E, 10000000, leaveth 
CE. 64278 76. che fine of the arch of 40 deg. whoſe Comple. 
ment 50. deg · is the angle A B C. ſought for. 


T be ſecond ſort of exampler. Where the two ſides being giuen 
both tegerher lefſe then 4 quadrant, with the angle comprehended of 
them: the third fide is required, 
bring alſo ginen, rhe angle oppoſit ehereunts is demanded. 


fn the ſecond Shems No. 2. 


Or (ontrarily, the third ſide 
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FE 7 its.” 
F - 
Ec / N 
＋ 


1 If che angle given be a right angle, and his verſed fine D E, 
«AB, 28. deg. 51. min. the ſame 2c. deg. 1 $+min, 


30, the Compl: 49. 


30. 


f28 Tue fourth Boote of Trigonomatris. 
A FP. 68 deg. 45. m. DN. 75. deg. 45. m. DP, 9772311 
FO. 21. deg. 15. m. E V. Or YA, Dr, 36242 80 
| Pr, 13396691 
TP, 6698345 
Being the fine of the arch of 42.deg 3.min 15. ſcc. whoſe com- 
plement 47.deg 56.m.45 · ſec. is the arch A C, required. 
2 If the angle giuen be acute, and his verſed fine D C. 
A B. 26. deg. 20. m. The ſame 26. d. 20. m. 
B C, 39 58. The compl. 30. 2 
AF, $6.deg 18. min. DN. 55.dcg- 22. m. DP, 832 5991 


FQ. o 3. deg 42 mi. — VF, 645323 
DR, 7680668 
ABC, 50.deg 4.min, 10000000 DT, 3840334 
39 deg. 56.m, 6418958 — — 


DC, .3581042 

As DE, 10000600.to D T, 38403 34. So is DC, 358rogs, 
to DL, 1375239. Which ſubtrated from D P, 83 25991. 
leaueth L P, 695075 2. the ſine of the arch 44. deg.2. min. whoſe 
complement 45. deg. 5 d. min. is tłhꝭ urch A C, ſought for. 

3 If the angle giuen be obtuſe, and his verſed fine Pb. 

eA B,26 deg-20.m, the fame 26.d.20 m. 

BC, 45.d. 58.m. the comple. 44. d. oa. m. 


F. 7ꝛ deg. 1 8. m. DN, 70. deg. 2 2 min. DP, 9418621 
F217. 42.— — EV. 3040331 
DR, 6378290 
DT, 3189145 


— 


— 


C, 120. d.; 5. m. | 
90» DE, 10000000 
22. d. 3 5. m. Eb, 3840267 
Db, 13840267 
As D E. i ooo ooo. to D T. 3 189148. So is D 12840267 
to D 4, 4413861, Which ſubtracted from D P, 9418021, lea. 
ueth 4 P, 5004 760, the ſine of the arch ot 3 o. deg. i. min 53. ſec· 
Whoſe complement 59.d 38. m. 7. ſec. is the arch A C, required 
4 If the third fide be giuen : which alſo in theſe kind of Exam. 
ples is alwayes leſſe then a Quadrant, as for example: if che fide 
AC, be ginen, and the angle A B C. be demanded, | 


Sy 


„ i... ae 
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J, 26. deg 2 0. m. The ſame 26. d. 20 · m. 

BC, 59. 5838. The comp. 30. 02. 

F, 8s. deg 18. m. DN. $6d.22.m, DP, 8325991 


"At — 
Dr, 7680568 

C. 45. deg. 53.m, ———z————— DT, 3840334 
44. 02. — —— TT. 6950753 


2 T, 1375239 

AsD T. 3 840334. to D E, ooo oO. So is DL, 1375239 

to D C. 3581042, the verſed ſine: which taken from D E, 

10000000, leaueth C E, 64 89 58. the right fine of the angle 

CBE. 39. deg. 56. min. whoſe complement 50. deg. 4. min. is the 
angle A BC, demanded, 

T be third kind of Examples : Where two ſides ginen bring together 
more t hen a nadrant wit hh an angle comprehended by them,the third 
fiat is demanded : Or contrarily, the third fide bring alſs ginen, the 
angle oppoſite t hereunto is required, 

In the third Scheme No. 3. 


. ND. > 
| 7 „ | 
: FLY . * | 
n / "= 7 
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1 If the angle giuen bee 8 right angle, and his verſed fine D E. 
A, 40 d. os. min. The fame 40. d. os. 
5 C, 72. 12. The com. 17. 48. 


— — —— —— — — 


4. 112. 18. DN, $7. 54. DP, 8471219 
Ak, 22. 18. VF, PR, or DR, 3794502 


RP,4676657 

T P,2338328 

The fine oſthe arch, of 12. deg. 3 1. mine 2 2. ſec. whole com- 
plement 4 (76. deg.⁊2 8. inin. 3 8 cc. is the third ſide, demanded. 


2 If the engle giuen be acute, and his verſed fine D C. 
B, 45 d. 53. min. The ſame 45. d. 38. min. 
BC 59. 58. | The com: 39, oa. 


F, 105. 56, DN, 76.— D P, 9702957 
QE. L's. 56, — — — VF. 27435187 


ABC, 28 d 14.m. DE, 10000000, DR, 12448144 
61. 46. CE, 8810284. DT, 6224072 
D (65 1189716 
* As D E, 10000000 to D 622402. So is D (651189716 
to DI., 740488. which taken from Y P, 9702957. leaueth 
L P, 8962469. the fine of the arch 63. deg · 40. min · 8. ſec.hoſe 
coinplement 26, deg, 19. min. 3 2, ſec. is the fide A C, ſought fore 


3 If che angle given be obtuſe: and his verſed fine D 6, 
i B. 45 deg. 5 S. min · the ſame 45. deg. 58. min. 
B , 59. 3 8. the comp. 30, 02. 


F, 105. 56, DN, 76, oo, DP, 9702957 
QF, 14. 96. V F, 2745187 


ABC, 112. d. 35.min, D R, 12448144 


the exceſſe 22. 35. D , 13840265. DI, 6224072 
As 


- 


z(c 
L 
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As DE, 10000000, te DT, 6224072. S0 is D by 
12840267. to DA, 614282. which taken from DP, 
970 195 7«cauerii AP, 1088575. he ſine ot the arch of 6, degrees 
15. minuce t. Whoſe complieuwnt $3, degrees 45, minutes is the 
third fide A C, required. 


4 !frhe angle giucn be obtuſe, and kis verſed fine D H, 
AB, 45 deg. 58. min: The ſame 45 deg 58. min, 
B C2 59» 58. The comple: 30. 02. 


AF, 105, 56, DN, 76. DP. 2720957 
QF, 15. 55s, VF, 2745187 
D K, 12448144 


A BC, I 70, 
90, 


TD, 6224072 


the exceſſe 80. DH, 19948077; 37 af 

As D Ero. to D T, 622402. 80 i: Diyrg343c 77 
to DG, 1235 3586. from whence the ine 
DP, — 9702957. ſubtract. d. 


Lezueth PG, — 23 50629. The Gn» ofilte arch, of 15 g. 
22. minutes 14 ſeconds, which added o t quadrant 90 Cg. 
meketh AC, the third fidedemard.d ico. i105. degicte 22. 
minotss 14. ſeconds. 

Note; Ifiuibs caſe the ſeurt hb number bie found all one with the 
fine D P, «s it ſbauld be found, if the verſed ſine were ON, it is 4 
figne that the third ſid? is a quadrart, b can ſert bath wo ſine of the 
complement ,cr of the.exceſſt» For uf you ſuctract D, jrow Y, 
there remaineth not hing. 


5 If the third ſide, be giuen leſſe then a quadrant; and his ver- 
ſed fine L P. 

AB, 45. deg 58. min. The ſame 45. deg. 5 8. min, 

BC, 59. 58, The com: 30. 2. 


I * — — AA — . — 


* 
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132 The fourth nooke of Trigonomenria, 
1 P, 15 o. deg. 5 6. min · DN. 76.deg. — DP, 9702957 
DF, 15. 56. — —— VF, 2745187 


ef C. 26. deg. 20. min.. DR. 12448144 


I D, 6224072 
z. deg 40. min ·—— LP, 8962469 


DL, 740488 


As DT. 6224072. to DE, 10000000. So is D L. 740488 
to D C, 1189716: Which ſubtracted from D E,. t0000000, 
there remaineth CE, 88 102 84. the ae oſ the angle CBE, 61. 
det · 46. min. Wheſc complement 2 &. degt. 14. min. is the angle 
ABC, required. 


6 If the third fide bee giuen more then a Quadranc, and the 
fine of his exceſſe P G. 

eA 2, 45. deg. 58. min. The fame 45. d. 58. m. 

BC, 539. 58. The compl. 36. o2, 


—— ————-— —ę— 


4 F, 10 5, deg. 56, deg. DN. 76, deg.— DP, 9701957 
QF, 15. 56. — — —— VF, 2745187 


DR, 12448144 


DT, 6224072 


AC, — 105. deg. 2 2, m. 
The excefls 15, 22. PG, 2650629 
DP, 9702957 


DG, 1235 3586 


As D T. 62 24072. 0 D E,10000000, So is DG,12353586 
te DH, 19848077. the verſed fine of the angle A B C, deman- 
ded being 170. deg · 


7 he 
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The vſe of theaforegoing zAxiomes, Or 
A direction, whereby is ſhewed, how by the helpe of theſe 4. 
Axiomes, which formerly haue bcene explained, any demand, 
in wharſocver ſphæ icall triangle, may very eaſily be found eur, 
Firſt Remember, that ſome ſphtricall triangle, is right angled, 
and ſore obliquangled, And that oj right ang led ſphæricall eriangles, 
ſeme kane 3. ſome 2. and others only one rig bt angle, 

T her fore if a right angled ſpbæricall triangle, bane three right an. 
les, thoſe right angles being gizen ; their ſides aljs ere ginn: N 
And centrarilie, bythe 68 of tbe firft, 

If the right angled ſpierigall triangle baus two rig hi angles : thoſe 
two rig bt avgles being giuen, the two ſides aiſoeppoſete ro thoſe —_— 4 
angles, areginen; te Wit, 2. quadrants, by the 68. of the fir. But sf ! 
beſide s, the third ſide be allo gizen ; or the third angle 3 either of theſe 4 
being giuen, the ot her alſs ſhall be gineu; for that the third fide oppoſite 
to the third ang le, the fides bring 2. quadrants ; is nothing elſe but the 1 
meaſure of that angle, by the 38. of rhe firff, | 

Therefore inchrſetWo caſes, there it no xeede of Trigonomettie- 
But sf the ſpkericall rig bt angled triavele haxe only one rig ht aud the 
ot her two oll que angles ; in thatcaſe Trigonomecrie 15 often re- 
quired , 

eArd fnheace @ right argled phærical Triang!», of this ſirt it 
threeſold. for either both the other 10 anz/es ave acute, ur hot hb. 
tuſe, or ane cbttiſe and the ether acute, by the C3. the . Uv 
iomes ſhew not the roſolatior et hem, except they haze bejides the 
rig it angle two acuie antes, and by that meanes ts i fits He 
a quadrant by the 685. of the firſt, 

Bat if « right anf prerical! Ni, , with u 0 A /'s | 
be giuen you to reſelae, or with one :btofrand oat ανẽðjüa oy act {i 
two ficcs either of them more then 4 qu44r I fi: ad of tht T ris 
angle, you ma;reiſolur the lefſer Triangle oppoſite therennto ee 

Let the tight angled triangle 5 DC, right arg. dat D and 
obtuſe angled at B and C, be giuen you toſeſolut; in ſtead thereof 
6 you may re ſolue the right angled triangie, A B C, oppulite 
d- from the angle D, to the triangle B D C. 

For what ſocuer 3. things are giuen in the triarg'e BD C, the 
fame 3. things ſhall be alſo given in the triangle A C. fithence 
the angles at A. and D, are equall by the 59, of the ficit: kut the 


ſides 
| XUN | 


„% os I os 


— 
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ſides 4 , and BC, are the complement of the fides B D, and 

CD. And laſtly che obtuſe angles at B, and C, are the Com- 

noms of the acute angles, at B, and C, by 60. and 21, of the 
rſt. 

In like manner, J 'f the triangle ( E D, right angled at D, obtuſe 
angled at E, and acute angled at C, bee giuen youto reſolue; in flead 
thereof you may reſolue the triangle & DF. oppoſite to the triangle 
E D. from the angle C. 

Bart if a right angled ſphæricall Triangle, With two acute angles, 
or with allthe three fides exery one of them beeing leſſe then a qua- 
drant, bee giuen you to reſolue therein not hing can be di manded i hat 

you may not find bythe helpe of a fem of my «Axiames, out of whatſo- 
euer three things giuen, either With one multiplication, or diuiſion, and 
ſometimes aiſo without any multiplication or diuiſion, by addition and 

ſubtraction onely: Prouided alWates that if inthe Triangle propoun- 
ded, a ſuſſicient proportion for the reſolu ion bee not apparent bet wiæt 
the things giuen, and the things demanded, you may then continue 
euery of the ſides untill quadrants, And ſo conclude the Whole figure 
in 4 quadrant . 

T bis beeing done, in the (omplements of the ſides, and angles 
giuenand required, you ſhall find ſome proportion, fitting to your 


purpoſe. 
A. for Example. 

In the former of the ſucceeding figure, in the triangle 4 Þ . 
by the fide A B. and the angles B 4 C, and 4 J, the fide 
AC, is required: Becauſe there is no proportion, ſhewed in 
theſe things giuen and demanded, whereof mention is made in 


the Axiomes of proportions z Therefore you may continue e- 


ucry of the ſides, vnto quadrants, and conclude the whole figure 


4 2 = oy arms ws 


2 
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in the quadrant,D F, after this 
manner; which continuation wo 
being mide in the BD E, and 1 5 
CD F. ſuch a proportion is gi- 2 ak 
uen, as it is ſet dewyne in the ſe- * 
cond Axiome. 


: . pg fl 
Therſore by that Axiome : q 
you ſnall thus conclude. 4223 — | 7 | 


As the ſine of the baſe DE, © 
to the Tangent of the perpen- 
diculer & B, So is the ſine of 
the quadrant D F, or the Radiau, tothe T angent ofthe perpendi- 
culer E D (, whoſe complement is the arch a (, required, 


Likewiſe. If in the Triangle | j 

a ABC, all the angles are ho - j 
| and the perpendiculer B C, is re- 4 
, quired; becauſe in theſe things | 
Y giuen and ſought for, there is no A. 
„ proportion manifeſt, according 8 
2 to my Axiomes, therefore you 
05 may continue the triangle AB C. 
_ aiter this manner, 
_— Which being done, in thetri- 
ire | angle, DEB, it ſhall bee. As 

DB E, to D B, So is DE B. to | 
les D B, by the third Axiome;which 
our DB, being knowne; B C, his 

complement is alſo knowne, 
0 Bat if ehe fir ſt continuation be not [ufficient, you may alſo make the 
de | ſecond, A, you ſee dine in this example ; Whereby the three angles 

giuen, to fin che bipotbensſa, the firſt conting ation is not ſufficient 3 

therefore I haus made the ſecond, that ts, I haue alſs continued the 

triangle B DE. as formerly I had continued thetriangle, 4 , 

Whiob being done, the proportion in, 


* 
2 


— ——— — — — 
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As HI, the T «xgext, to 
1B, the Kd . So is DE, . 
the Tangent to E B, the ſiue, r 
by the ſecond Axiome; of 7. .. 
which arch, B H, the Comple- * (©) 
ment is the Hipothenuſa A B, „ 
fought for. ' 


And thu much of right az. 
led T riangles, 


Of oblique angled Triangles. 

Touching obliquargled triangles, you are for the moſt part to be 
aduertiſed as in right ang ed. to wit, if any 6bl:quangled triangle be 
ines y0utgre,olue hauing the ſides entry one more then quadrantsy 
in ſtrad thereof you may reſelnethe triangle oppojite t bereut, that 
barb the fides ewery one leſſe then quadrants : Which oppoſition you 
baue learned in the ſirſt booke, the do. Pro: Por my Axiomes of pro- 
portions, albeit they may be ſaid aſter 4 ſort to be generall ; yet they 
are chieſlie applied to theſe Triangles Whereofeuery (ide,or two of the 
principal (tha! is Which include the angle ginen or ſought ) ars euery 
t bews leſſe then quadrants. 

Of th:/e therefore ſome may bee reſo/ned Without redult ion to 
right augled triengles + and ſowe cavnor bee veſolued without re- 
ducing to right an; les, 

Without reducing to right angles, they may bee reſolued which 
are rortublerethetbird or fourth n viemes of proportions, 

7 hoſe are aortable to the third Axiome, wherein, bythe 2, fides 
with the angle appofite te one of them, the &r gle eypſite to the other of 
them is cquired : Or contravely'by rhe two angles, with one ſide op. 
pofite to one of t bem; the agherfide vypeſite tot he other of them is de- 
mended, As intheſe Diagrams followrng., Whereis 


K 


. 


eAr GIHteGH, 
. Seb HG 1, Hb... 

NES 3'aAbdas K L. t- X K. 
. te KL AM, J. 2 


2 boy. | —4 

Some are agresabli to the FP 4. of — by of 
rhemſelnes : — accidentally, * J 

T boſe are of — — agrecable 6. fewrtb Axiome of Pro. 

tions : Wherein'by the to Sn of rhews lefſe then 

— teg et ber with the 2. comptibended * them: ejther 


. 1 demanded, 3 lbs three den gives, 
74 


any angle, com thended of two of the , ene ar 
obey Kc. een 1 un 


hee” 


* 

. * 
n 

- 
— Q 
+ $30, 23, N . --* 3 4 | % oo? -- N 
\ eren 
DDr Me n 


— 


be N, 


If ſach 7 demand be made, ar thit fig arts following doc ſbem e be. 


84v/e there the t s ſides including the angle given or required; are not 
anery of them leſſi then quadrants, as the fourth Axiome requireths 

In fad of rhe Triangle G HI, or K L M, you may reſolue the 
Triangle, HNO or L Q is whether of Which you will the 2 ſides 
including the angle giuen, or ſought for are eucry of them lefſe then 

dr, according to the rule pf the fourth Axiome., . ©. 

Bur if the fide 7 H, ar K L. be a quadrant, you need-nor reſolue 
the obliquangled T riaugle, G H I. or K L. A, but you may reſolue 
zhe right angled Triaagle, which almayes lyeth next 10 ſuch an ob. 
hquwngled Triangle, «Arby the 3. follywing Schemes aypeareth, 

Whereis of the leſſer ſide, ꝙ L. or X d, -be continued until the 
- quadrant G K, er K, in che triaogles & M R and K LS, tbe angle: 

f H, and R, and alſoat L, aud S, are rig he angles, bythe 63.of the 
rs. Aud the ſide HR or LS, ſhell Nui, the angie, ar Gy and 
K,by the 38. ofthe rfl, And ſo it made the right angled T rienge, 
IH Rar MLS; / 3. ciueu tiarmes j which right angled I , 

n ng 


wal 4 


br 4 Lathe whbw+ of web ba- th get, ꝙ Era K Lr. 


being reſelaed ; the obliquangled Triangle, adiar ent therennts ( for 
that it containeth the complements of the right angled triangle”) I. 
be reſolued. NN ods 
Theſe things bring obſerued : the fourth Axiom ſhalt be ſilfficient ; 
cer I Seti, for entry eaſt of obliquanylth Triangles to make a 
particuler Axiome, Which otherwiſe Roald be ee... 


Due this alſs in this place you — — — rot 6 
of an ebliquenglei Triangte propennded,br agretable ro rbe fourrh Ar 
ans; and yet net the times demanded, As in the :: 


nl ak Ir 
* 
2 c 5 5 


leer, of Which, the angle I and C, and inthe other the angle as 

and H, is demanded: Firſt the fide B C. H. is ro bee found 

the fourth Axim ; then won Jound,any of the aber _—_— 
— 2 


. 
peg 
4 * 


es verb oben rigor. 
be found by thi third Axiome, And thus much of theſe oblique. an. 
glied Triangies, that of themſeluer are agreeable to the fourth Axiom 
of Propertions.” © 

ent ally, theſt are agreeable to the fourth Axiome of Proper. 
tions; Mberein tyt her by thethree angles giuen, ſome one ſide is ae- 
ned: Or by tw» angles With a fide interiacent being gouen ; the 
third angle is ſought for, As in theſe. | 

f | | 


1 E. 


Which ¶ therefore ſay accidentally, to agree to the fourth Axiome, 
beaguſe atherWiſe thex are net agreeable thergunts, then that the fides 
maybe changed ius angles, and the angles into ſidei; Which how the 
Same may be performed. I ane ſyrWed in the firſt Booke the 6 1. Prep: 
Which Propoſition, bee ghas truly ruderfianderb, and Vell-weightth 
With bimſelfe, ſhall here nerd no mere e t hat matter. Ter in fauaar 
toe Learners Which dor not alm. retame the frecigl points of 
en denne, 7. Wall bers inſers, and ropcas the ſams: In this chan. 
end ſides, you u takt flead of the greateſt fide, and 
the angle oppoſite thereunts, the Conmements alwayes to 4 Semicir- 
oe Ky 4 tus reaſen ſhewed inthe ſaid 61. Prep of the firſt books, 
| As fer Example; 
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The fourth Bote of Trigdwowetria. 

If in the Triangle D E F, you would change the angles into 
ſides y and concrarily, the Triangle will chereupon be ſuch, as is 
the Triangle & HI. Wherevpon it appeareth in the calculation, 
you are not to take the verſed ſine of the ſide D E, but ot the com- 
plement to a Semi. circle, which Complement anſwereth to the 
obtuſe angle H I G, 


But here alſo, that hath place Which I haus fore. warned you of 
ronching oblique angled Triangles, which of themſelues are agreeable 
te the fourth cAxieme; to wit, if the termes ginen are agreeable to 
the fourth Axiom but net the terme demanded : 


A for Example. 


If in the oblique-angled Triangle, 
A BC, by the angles giuen, at A, and 3, 
together with the fide A B, the fide 
A C, and B C, is to be found. Firſt, you 
muſt finde the angle A CB, by the 
fourth Axiom. And then the fide A C, 4 4 
or B C, by the third Axiom. 


Now there remæinet ht heſe obliquangled Triangles, Which neither 
are agreeable to the third nor the fourth A #iomes ef propertions * 
te wit thoſe , wherein eyrher by the two giuen ſides, and an avple oppo- 
fit e to one of them being alſo ginen : the angle eppoſite to neither of 
thew,er thc fide oppoſite to the onknowne angle is demanded : or con- 
trarilj. Bythe two angles giuen, and a ſide eppoſita to one of they, 
being alſo ginen : the fide oppoſite to neither of thers, or the angle op- 
pofire tothe vnknowne fide is required. ba 

T heſe cannot bee reſolued, but by being reduced ro right angled Tri- 
angles, And they are reduced to right angled Triangles, by letting 
fal a perpendicaler; Which perpendica ler faleth bvit beat, er Within 
the Triangle: it falleth without the Triangle, if it be let fall fr om an 
acre angle : it faloth wit has the Triangle, if it be let fall from an ob. 
uſe angle : Flowſoencr it ſaleth. it is alwayes oppojire ro the knowne 
angle, and is ſound by the third Axiont,, aftir this manner, 


Ls 1 As 


2 
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1 As ADB,co AB. SoisDAB,toDB. 
2 AiGH E. to G F. So is HG F, to N E. 
3 As IMK, to K. 80e is MI R. to MR. 
4 As PQO, toP O. 80 is O Q, toO Q- 
5 As RV, to RS. Sois VRS, to vs. 
6 As WZ X, to WX. So is Z WX, to Z X. 


And tbe perpendiculers B D, F N, X A. c&c. in al theſe obli qu. 
angled Triangles being found, you haue two right angled T riangles, 
of three termes giuen. 

be As for Example. 
| In the firſt kind «FB D, and DCI. 
[ Jn the ſecond, E F H. and G FH. and ſo forwards. 
| By helps of which right angled T rrangles, Whatſoruer is required 
| zn the obliqvangled Tri angles adioyming , is very eafily found out, eſpe. 
cialy if enery fide be cent iuuod tos Quadrant after this manner. 


* Which 
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Whick-continnation being made, | | 
IfbyeAB,BC,audB AC, g- 
sen; f demand A C. I jay by 
the pr A x100. * 

1 As HD, to D E. So is FA, 
to AE, which taken from ED, 
there remaineth-g4 D. 

2 As H Dye DE So is 
GC, to CE, whoſe Comple. 
ment is C D, whicn taken from 
1 D, thcre remaineth the arch 
C. 

But if by the ſame termes ginen, 7 wonld find the angle A BC, 
I jay bythe ſec nd Axiom 

1 As D H, to H E. 30 is A E, to F B. which taken from E M. 
there remaineth E H. ann 

2 As PH, to HE. 80 is CG, to & E, whoſe Complementis 
GH, which taken from F H, there remaineth F G, che men ſute of- 
the angle ABC, demande d. The ret, vie will teach you, | ET 


* <3 
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$7: By B. P. 
Of the briefe Rules and varieties in the Cal- 


culation of Trigonometris. 


> A the faure ſarmer Baokes I haus ſet downe the Rules 
EG neceſſary in Trigenomerrie, 7# this fifth and lait 
SC Booke I will treat of cermine briefe Rules and varies 
ries irs the Calculation of Trigenometrie, Which al. 

| ® though they are not of neceſſitie, yet they are very 
pleaſam iu the uſe thereof. 


» * 
A 
* 4 
4 2 
5 
* 


The briefe Rules in the calculation of Trigonometrie 
are principally, Sixe. 


FTbe firft briefe Rule. 


In the Rule of proportion, whercin alwayes there ought to be 
three tearmes giuen : If the rſt place be Radius, and the ſecond 
and ehird a Sine, how te auoyd both multiplication and diuifion. 

The Rule. 7» ſtead of the two Sines giuen beſides the Radius; 
take the (omplements of the arches anſwering to thoſe fints, and you 
ſhell haue a ſpherical Triangle right-angled, agreeable to the fourth 
eAxiowe of phericall Triangles, and /o te bee reſolurd by Proftha- 
pharieis. | 
| As for Example. | 
If ſach a Propoſition bee ginen as Radius A E to the as 1 


The fifth Books of Trigonowathia, 
EF, ſo is the ſine of AB, to 
the fine of BC. 

In ſtead of the giuen ar- 
ches A B, and E E, in the fe. 
cond and third place, take 
the Complements of them 
being BE, and ED; and 
you ſhall haue the Triangle 
BED, rigbt-angled at E. 

By helpe whereof you ſhall 4 
find ( without any multipli- 
cation and diuiſion by the 
fourth Axiome) the ſide 
B C demande d, being the Complement of the fide D B, 
Then letthe fide A B, be 42.deg, — 
The fide E F, is 48. deg. 25. min. 
Ihen the fide BE, Mall be 48 deg, — 
And che fide DE, ſhillbe 41 deg 35 · ain. 

Which things being thus had, I thus proceed: 

DE, 41 · d. 35 · m. the ſame 41d, 35 · min. 
BE, 48. — f Compl: 42. 


89. 25. — 83. 35. Tho tine is 9937354 
— 25. — — be ſine is- 72721 
10010075 

The fine ofthe arch B C, 30.deg-2.min, — 500 5037 


T be ſecond briefe Rale, : 29 
If inthe fir place be a fine, and the ſecond or third the Radius, 
to anoyd diuiſion by bringing the Radius into the firſt place. 
The Rule. 7» f:44 of t be Sine put is the firſt place, tale the Se- 
tam of the Complement, ſo ſhall you haus your dere. 
For as the ſine is to the Radius i So is the Radius to the Secant of 


the Complement. 
«As for Example. 


As B C, the fine of the angle B A C. is to A B, the Radins : So 
is BC, the Radius to A B, the Secant of ibe Complement A BC, 


by the frft of plaine Triangles,” © _ 


ie riet e genre 


-_ 


The ſame alſo may be thus demonſtrated, 


As 4 D, the fine of the angle 


CD, to AC, the Radius: 
So is «A F, Radius co AE, 
the <ectnt of the Complement 
CAD, 

F xample, 

If this proportion bee gi- 
uen : As the fins of the arch 
A B, 42, deg. is to the (ine 
of the arch B C. 30. deg · a · m. 
$0 is the ſine of the arch A E, 
that is the Radius, to the (inc 
of the arch E F. 

In ſtead of the fine of the 


arch , 42. deg · take the Secanc of the Complement 48, deg. 


A. 


—_— 


D 


and you ſhall haus the proportion thus t 


As 


9 


da, * 


leg. 
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As the Radius 1 0000008 D 

is te the Secant of 48. de- 

grees 14944765, So is the 

finc of the arch B C. 3 0. de- 

grees two minutes; te Wit, 

300 503 7. te the (ine of the 

arch EF, 7479910, being 3B 

48-deg+ 2 5,min, 


C 


The third briefe Rule. 
If in the firſi place bee a Tangent, and in the feeond, or third, 
a Radius; to auoyd diuiſion by bringing the Radius into the firſt 
lace. 
The Rule: 7 fend of the Tangent put in the firſt place take 
the Tangent of the ¶ omple ment, and you haue your deſire. 
For as the Tangent to the Radius: So is the Radius to the Tan. 


tent of che Complement, 


A. for Example. 


As B C, the Tangent of \ 
the angle B A C. is to AC, ä 
the Radius: 50 is BGC. 
the Radius to A C, the 
Tangent of the Comple. 
ment A B C. by the firſt of ö 
plaine Triangles. 


4 O 


The ſame alſs may be thus demonſtrated. 
As BC, the Tangent to A C. the Radius : Sois 4 D, the 
Radius:to DE, the Tangent ofthe Complement. 
Exawple, It this proportion were giuens as the Tangent EF, 


4.4 45. dez: 


1% e sil hase if Trignomtiria. 
D — 


— —— — — 


A. G 


48 deg. 5.min, to the Radius AF. So is B C, the Tangent 30+ 
deg. 2. min. co the fine AC. 
In ſtead of the Tangent D 
E F. 48. deg. 25. min. take 
the Tangent of the Comple- 
ment 41. deg. 35. min. and E. 
then your proportion will 
be ſuch. | 
As the Radius 10000000 


* > 
to the Tangent 41 · degrees, / 

35. min. 8873215. So is * | 

the Tangent B C. 30.deg. + F 
2. min. 378 1262. to the fine N 5 


— 


T he fourth briefs Rule. 
If in the firft place be a Secant, and in the ſecond or third the 
2 auoyd diuiſion by bringing the Radius into the firk 
ace. 
The Rule. In fßead of the Secaut put in the firſt place : take the 
| Swe of the Complement, and you ſbal han- a propertion herein the 
Rodins fhallber inthe fir place, * 


82 


AC, 3129838. 30. degt. 
31. min · 46. ſeconds. 


las of the Complement. 


F Por; 66 the Radius to the 


A. for Example, 


As A . the Secant of the angle ABC, is to C, the Radius : 
30 i A J. the Radius, to B C, the fine of the Complement B AC, 


by the firk of plaine Triangles. 


The ſame may be alſo thus 
demonſtrated. 


As the Seeant 1 Z, is to 
the Radins off F. $o is the 


B 


T be fifth brieſe Rule. 


If in the firſt place be a fine j and ae Radius to conmcre, the d i. 
niſion to be made by the ſitſt fine into a multiplications 


The Rule. 1s fend of the fine in rhe firſt place, put the Secant of 
the Complement, And the Problem fuall by performed, 


For if ſuch a proportion be giuen t As e, the fine of the an- 
gle A C B, is to B C. the fine : 


of the angle B A C. So is the 3 
fide A B, to the fide B C: By FO . 
letting fall the perpendiculer 3 
B D, you ſhall ſay with like et 
eſſe &. 1 0 


1 As A TJ, the Radias, to Z D, the fins ofthe angle B A G. 
3 ls the fide A B. to the fide BD, 


2 As BD, the Radius to B C, the Secant of the angle D BC, 
being the Complement of the angle A C B. or DC . bois the 
fide J D, to the fide B C, by tho firſt of plaine Triangles» 


T be fixth briefs Rules 


[fin the Gr place bees Radius 3 and inthe ſecond and third 
Sines and T'angents mixed, or Secan:s ; to teſolue the Problem 
by Profthaphericis onely. 


The Rules Aecempt the Tangems aud Scams in the place of the 
fines g and b. Example wil be agreeuple,cothe fir ftbriefe Rules 
Int ifthe Tangent or Secant have more the , ſigures, take 
the laſt 7. figures tor the fine, and multiply the ſine of the other 
atch giaen. by the fic =_ or figures, if their bee more then 


And adde the preduſt tothe aumber fouad by the firb 
| IE month q 1 


. 
* 
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If ſack a proportion | 
were 8 Radi- 2 
10 A E, to the Tangent, 
: E P, of the angle EA F, 
48-de2 5.m.which Tan · 
p—_ 11369872, So 

the fine of the arch 
AC: (which is the arch 
of 30. d. 5 7. m. 46. ſcc. 
- 5129837, to the Tan. 
gentofthearch B C. 
Take for 5 fine 1269872 e 
the ſeanen laft figures of | | | 
the Tangent 11269872 ; and take out of the Table the arch an- 
ſwering to that fine, being 7. degr. 1 7. ain · 44 · ſee. Then proceed 
: thus by the firſt brieſe Rule. 

Of the arch 7.9. 17 · m. 44 · ſec. che Compli is 8 a. d. 42. m. 16. ſee. 
g. Of the arch 30. 51. 46. the Compl-is59, . 14. 
Therefore accordinꝑ tu the fourth Axiome of 
i ſpbæricall Triangles. 
c. The leffer fide is 39 . d. BQ: m.i 4. ſec · the lama is 39 · d · o. m. i q. ſec · 
the greater fide is 83.4216. the Com: 6 0. 17. 44. 

the ſum is 147. d. 50. m. 20. l. 66. d. 25. m. 8 ſathe fine 9165916 


The excefle 57d. 50-m, 30. ſec. the fine whereof is 7863064 


1302852 
The number foundby the ſitſl kr lefe rule is 651 4 26 
ird To which adde the fine ot the other arch inen, 3119232 


— — 


lem Tuc totall is the Tangent of the arch of 3 0. deg+2.min, 57813263 
For tho arch B C. required, BER 
Now, If the giuen Tangent were 2 1269872+aftertheorder 
of the 6: ft briefe Rule by the laſi ſeaueri figures, it is 1269872 . 
you ſhould multiply the fine ef the other arch giuen 31593537 
by two and the product, you ſhould adde to 651.426, the number 
fourd by the firſt briefe Rule. | 
But if the Tangent were ſuch 31269872 : aſter the praties 
ofthe ſirſ briefe Kule by the laſt 7. figures 1265177. Jen ſhould 
| — the fire of ch'orker giuen arch 3129837 by threes. 
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Lallly, if before the 7+ laſt figures were 4+ you hond multiply 
$129837-by 4+ if 5. by 5: [i I by 12. T3 by 213. and 
ſoſorward s.. 8 04 es 
The reaſon is becauſe rhe whole fine 51 19 F3 % robrathk 
tiplyed by the hole Tangent 11269872. „ ,b. 3 
But by cke vſe of the irik briefe Rule, the ſiat 3129837. was 
onely multiply ed by 1269872. Then there remained the multi- 
plication tobe made by 1. or 2. or 3+ or whatſoeucr wem before 
thoſe 7+ figured 1269872. And thereſore the product hy 1. and 
35129837. is to bee directly vnder written vnder 651426. the 
tiumber tound by the firſt briefe Rule, becauſe that found number 
is the produ@ of the multiplication of the fine 5129737. and 
1269872, diaided by the Radius; which produRt if it ere not 
diuided by the Radius ſhould Rind thus, 6514260000000, 
Then becauſe the laſt multiplyer 1.is in the eight place towards 
the left nand,chcrfore alſo the product of the multiplier 51 298 37. 
hall nec; flarily be fo vader wrirten, that his luſt number be in the 
eight place, the laſt bur one in the ainth place; and ſo forwards af · 
ter this manner · 65 14160000000: 
5129835. 


̃ | T bo ſeawenth brieft Rule. 
Wharſoeuer tearmes are giuen ; to find out the demand by 
Proftbaphericis onel x- 1 
The Rule. That you way alWayes haue the Radius in the rf place; 
Works by the ſecond, third, fourth, or fiſt briefe Rule, then perform 
the reft bythe fir or ſixth briefe Rule. 
| Of the varieties in genetall of Trigens- 
a metricall calcalation. | 
lat he reſolution of T rraugles, efpecially of ſphericall j one and the 
ſame demand ofteurinees by the [ame things ginen may be found ont ſun- 
ary and diners Wajesr 1 Whereef there are foure reaſons, eucry of 
obe 1 will unfold in ſencrall T brorews. 
r Thefirſt Theorem of the variety of 
Trigonometricall calculation» 
Enerypropertienof tht Radius to tho fine, Tangent, or Sam and 
2 ; 7 bs uoried three weyes by the ſiiſ Avius of pia 
I» I 33458: 1 


viſt ? 


* 


o 


6 


Therefore in che right * Triangle A B C. if by the arabes 
BAC, 48 deg. 25, min. and A B. 42, deꝑ · giuen: the arch n C. be 


demanded. Becauſe this Proportion is giuen: As Ati Radi. 
us is to E F. the ſine, ſo is A B, the ſine, to B C, theſines by the 
firft Axiomes of ſptericall Triangles, That is, 
Becauſe in the plaine Triangle & B O. by theſe two giuen, 
B A C. and A B; all the angles, and moreouer the ſide & B. to 
wit, the fine of the arch A B, are giuen: I may find the fide B O. 
being the fine of the arch B C, three way es, To ſay either thus. 
As G B. the Radius. — — 10000000 
To BO, the fine of the angle B A C: or BGO. 7479912 
So is GB. the ſine of the arch AB. — 6691306 
To BO, the fine of the arch C. — 30e ;8 


1 3138 
1 ä R „ 
2 9 * 2 % ' * a 1 
: xs #3”, — 1 2 * 34 4 
245 "$1: WH). „ 
* 1 * a — "nv" : . 


as +57 Ori. 
| A#G B,the Sccant of the n — r50668y2 
Te BO. the Tangent a angle, — 11269872 
- SoieGB. che 93a od AB. 6691 306 
To B O. the fine of the arch BC, — 300 5038 


Or laſtly thus, 
u B. the Secant of the angle GB O. —— 1336914 
To B O. the Radins, — — 1000 
80 is G B. the fine of the arch A3. — 6691306 
To BO. the fine of the arch 53 C. 500 5038 
Soia the ſame ſphæricall Triangle A B C. Ifby BAC, 48, deg. 

25 mand A C. 3 0. deg. 51. m. 40. ſec· giuen: the arch BC. de de 

manded. Becauſe the proportion is giuen, 
As A E. the Radius to E F the Tangent; fo is the A C. tho fine 
to B C. the Tangent: by the ſecond Axiome of ſphæricall Trian. 


—— 


gles, Nit is, 

Becneſe in in ty. ains Tri ngle HPC: by theſe two B Ac. 
aud AC. the apgles are giuen; and alſo the fide A C. 
I may fin — ide P C. being the Tangent of the angle B A C. 
OrP HC, by three ſexeraltwayer,! to wit putting the dae HC 
for tha Radius, thus 

As H C. che Radins FOB — ao o 
To h C. the Tangent of theangle P RN. — 126587. 
80 is H C. the fine of the ach 4K Tx. 5129838 
Tony the Tangent ofthe arch BC. MAS: mom An 


. - Or d purting the ade pp for the PU, {4 

AS H C, the Tangent of the angle H PC, * * 853315 
ToPC, the Radius. —— ___—— 10069000 
Sois H C, the fine ofthearca A C.,. — $12 9838 
To P C, the Tangent ef che zreh g C, — — 8s: 


2 


Or latin thus, putting the kde HP, — at 
As HC, the fine of the angle fi C. — 56637087 
ToP C. the ſine of tho ang le P HC, —— 795512 
Se is H C, the ſine of the Ac. — — 51253233 
To C, the Tangent of the reh BC, — — Lager vt | 


* «tf : 
*** 
o . = 


The fifth Broke of rig. 
The ſecond Theorems of the variety of T ö 0 
tricall calcalation, | 
Tn the rule of Proportion, wherein tbere are alwayes eee 
three giuen, the. fourtbdemaunded : It is all one bet ber of the 70 
5755 tearwes I ſhall pus inthe ſte und or third place. F 
For it is all one whether I ſhall ſay. 1 1 
As 2. to 4. ſo5-to 19, Or, 
As 2 · to 5. ſo 4 to 10. 
Frem hence cuery Example of the firſt Theorem may ate bs 


* 


1 


varied three waycs. 
The firſt Example of the ſirſt Theorem, was thus: 
As the Radius, — — 1006000 0 
To the ſine of the angle 3 4 C, — — 2 nsr: 
So is the ſine of the arch A , — 1 „6691306. 
To the ſine of the atch B C, — — 0s 


In ſtead thereof I may now (ay, my againe the variety ot the 
firſt Theorem, 


As the Radius,? — —— 10000800 
To the finz of the arch e B, —— — G6691306' 
So is tho fine of the angle BAC, — — 7479912 
To the ſine of the arch B C, — —— 3ooßozs 

Or as the Sceint ofthe arck A , 134563 27 
To the Tangant of che ſame ach,. 9004040 
So is the ſine oſ the angle 5 A4“, — 7475812 
To the fine ofthe archB . —— — F$oogo;8 

Or laſtly- As the Sccant of Þ compl: of che arch & J, 1494476 7 
To the Radius, — o ooοοοο 
So is the fins ef the argle B AC, — 7479913 
To the fine of che arch 3 C. — 500 3038 

The ſecord Example of the firſt. Theorem, wis thus: 

As the Radius, — I CO00000 
To the Tangent ofthe angicB AC, — = , 11269872 
Sois the line of the arch C — — 51288178 
Te the Tangent of the arch B . — 3781 49s. 

2 ſtead thereof? will now fay : vſing the ons 
alſo oſ the fiſt Theorem, 9 


ede vx arch «A ( 30 
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So is ths Tangent ofthe angle B & C,— —.— 11269872 
To the Tangent of the ach 50. —— — 28120 
Or. As the becant of the arch, HC, —— — - — 1164503 
To the Tangent of the fame arch — 5976055 
$o is the Tangent oſ the angle B 4 C, ——— 11269872 
To the Targent of the arch 10. ——-——— 5781262 


Oc laſily, as the Secant ofthe Compl : of Þ arch & C. 19493797 
To the Radius. 10000008 
Soisthe Tangent of the angle BAC. —1 698; 8 
Te the Tangent ofthe arch BC. 3781262 
The third Theorem of the varietie of 
| | Trigonometricallcalculation, 
T be ſenes of the arches andthe Stcants of the (omplements are 


reciprebaſh proportional, 


That is, As the ſine of the greater arch is to the fine of the 


la ſſer arch : So is the Secant of the Complement of the lefler arch 
to the Sceant ot the complement of the greater arch, 
And in like manner, As the finc ot the lefler arch is to the 
fine ofthe greater arch: So is the Sccant ofthe Complement 
2 the greater arch, to the Secant of the Complement ot the leſ- 
t auch. 
The reaſonofthis reciprocal! proportion, is 
 Becanſe the Revins 35 a meane proportional berweene the fine of 
arch of the Secant of the (omplement of that arch, Thats, 
As the fine is to the Ra. 
dius. So is the Radius to 
the Secant of the Comple- B | 
ment. A for example, | | 
As 4 D. the fine of the | - 
arch BC. is to the Radius «HR 
4. So is the Radius A F. 
to A E. the Secant of the 
Complement C F, by the 
fou;th of the lixt of E- 
ade Or by the 46. of the 
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Secant of the Complement. it maketh the ſquare of the Radius, 
And thereupon, the plaine figures made of the fines of the 
arches, and the decants of the Complements, are all equallro 
one another: viz. they are cquall to one, andthe lame ſquare of 
the Radius, 

But equall plane figures haue their ſides reciprocally propor- 
tionall by tte 42 · ot the firſt. Therefore as the ſine of a greater 
arch is to the fine of any leſſer arch: 50 is the Secant of the 
Complement of the lefler arch to the Secant of the Complement 
@ thegreater arch. 

All this is ve: y t aſie to be diſcerned in ſmall numbers : For 
let the two fines be 4+-and 2. the Radius 10. 

Firſt, it is maniteit, tnat tae Secanis of their Comple ment 
are 25. rd 50. For, 

As 4. to 10. ſo is 10, to 25. And 

As 2. to 10. ſo is 10. too. 

Then it is mamiteſt, that che Secant of the Complement 2. is 
to the Secanr of the Cc mplement 4 ; As 4. to 2. For the Secant of 
the Complement of 2. 15 50. And the Secant of the Comple. 
ment of 4 · is 25. Then as 4 is to 2 So is 50. to 25. 

In greater numbers is the lame rc aſon. Fer let the two fines 
ginen, be 669 13 06. and 5 005 038. and let the Secants of the 
Complements be demande d atter this manners 
As 6691 306,to 10000000.(0 is 1000000001 4944 765 and 
As 500 503 &. to 10000000, fois 10000000, to 19979868. 

It is maniteſt after the ſe numbers found, rh at. 

As 6691306. is to 500503 8. ſo is 19759868. t 14944765. 

Hereupon, I may vary againe the fitſt example of the firſt 
Theorem, ſixe wayes, 

For it by the firſt Theorem, I ſhall take this proportion 1 
As the Radius, 1000Lce0o, to the ſine of the angle B A C. 
7479912. inuerting that proportion, I may ſay, vſing alſo the 
variety of the firſt Theorem: either, 

As the ſine ot the angle BA . — — 7475912 
To the Radius, 10000000 
So is the Secant of the Complement of the arch A B. 14944765 
To the Sr cant of the Complement of the arch B C, 19979868 
Or As the Tangent of the angle AC. — 112635 * 
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To the Secant of tho ſame angle, ——— Iy066852 


So is the Secant of the complement of the arch A B. 14944765 
To the Secant et the complement ofthe arch BC, 19979868 


Or laſtly, as the Radius — 10000000 
To the Secaut of the complement of the angle B A C. 13369141 
So is the Secant of the con p eme nt of the arch, A B. 14944765 
To the Secant of the complement of the arch, B C, 19975858 
But if by the Second Theorem, I ſhall take this propottion. 
As the Radius 10000000. co the (ine of tlie aich A B. 6691 306 
Inuerting that proportion, I may ſay by this third Theorem, 
vſing the variety of the fi-ft Theorem in like manner; either, 
As the ſine of the arch AB, —— — 6591 308 
To the Radius. — — — 0000000 
Sa is the Secant of the comp]: : of ths angle B A C. 13369141 
To the Secant of the complement of the arch B C. 19979868 


Or, As the Tangent of the arch AB. 9004040 
To the Secant of the ſame arch —— — 134563 27 
So is the Secant of the comple : of the angle B AC. 133691 31 
To the Secant of the complement of the arch B C. 19979868 


Or, Laſtly, as the Radius, —= — — 10000000 
To the Secant of the complement— — — AB 14944765 
So is the Sccant of the comple: of the angle BAC. 133 69141 
To the Secant of the complement of the arch B C. 19979868 

So by the ſame AC, and A giuen, I ſhall find che arch 
2 C. 12 · wayes z thrice by the firſt Taeorcm,and againe thrice by 
the ſecond ; and laſtly, xe times by the third Theorem. 


The fourth Theorem of the variety of Trigonome- 
| tricall calculation. 


T be Tangens of Arches, and the T angents of rhe Complements 
are reciprocally propertional, 

That is, as the Tangent of the greater arch, is ta the Tangent of 
the lefler arch: So is the Tangent of the Complement ofthe leſſer 
arch, to the Tangent of the Complement of the greater arch. 

LAY | nd comrarily : 


Tus ceaſoa of this reciprocall proportion is, the ſame that i 
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in the Secants : that is becauſe the Radius is a meane proporti. 
on betwixt the Tangent of an arch, and the Tangent of che 
Complement, For, | | 
As ED toAD. Sois 40 to B C. by the 4. cf the ſigt of 
Exclide, or by the 46. of the firlt hereof, 
As for example: When the proportion is. 
As 11269872. the Tangent of 48. deg. 2 5 · min.to the Radius 
3 0000000 : $a is the Radius 10000000, to 8873215. the 
Tangent of the Complement, And. ; | 
As 5781262. the Tangent of 30. deg, 2. min. to the Radius 
o ooo. ſo is the Radius 1c0990000, to 17297260. the 
Tangent of the Complement» It ſhall be alſo. 
Av 11269872. to 5781 262. fais, 17297260. to 8873 215, 
Or contrariwile, | | 
As 5781262.to11269872.fois88732rg5,torp297260; 
Hereupon it by 11269872. the Tangent ginen, the Tan- 
nt 5781262. bee demanded : leauing thoſe Tangents, 
may ſuppoſe 8873215, the Tangent of the Comple- 
ment to be giuen, and the Tangent of the other Complement 
17297260. tobe demanded. In raking of which ſuppoſition, 
I inyert the proportion of the ſecond cxample of the ſecond 
Theorem; Which was thus: As the Radius 10000000. to the 
fine of the arch «F G. ſo is the Tangent of the angle B A C. to. 
'the Tangent of the arch B C. nr 
* 4 This 


. 
4 - —— — — — — — — en K — 5 — 
— . ͤ?r⅛! kk  _— ˙——ò.r . — py — — . — 
— — — — R — > b. 


160 The fifth Booke of Trigonometris. 
This proportion I ſay I turne backward, ard ſay, vſint 
therewithall che variety ofthe firſt Theorem: either 5 
As the fine of the aten A C, —— 5129832 
To the Radius — ——ů— I COOOCODO 
So is the Tangent of the Comple : of the angle BAC. 8873215 
To the tangent of the Complement of the à ch B C. 17297260 
Or, As the tangent of the arch A C. 5976055 
To the Sccant ot the ſame — 164568603 
So is the tangent of the comple : ofthe angle B A C. 8873215 
To tne Tangent of the complement of the aren B C. 17297260 
Or laſtly, As the Radius — 0000 00 
To the Secant of the complement of the arch AC. 19493797 
So is the tangent of the comple : of the angle B AC. 88732185 
To the tangent of the complement of the arcnBC 17:97260 
And & by the ſame B A C, and AC, giuen, I ſhall find tie 
arch B C, nine wayes, thrice by the firſt Th-orcm; thrice by the 
ſecond, and againe thrice by the tourth Theorem. 


Toxching the variety of Trigmnometricall calculation in particuler : 
concerning the three former Axiome: of 
plaine Trian les. 
The three former Axiomes ot plaine Triangles, may hap. 
pily be more rigicly drawne iato one. and may thus be pro- 
unNICOC + 
| The ſides are direttly proportional, tothe ſabtenſes of the oppo. 
ſte angles. | 

That is, as the greateſt ſide is in Proportion to the leaſt ſide: 
Ss is the ſubtenſe of che greateſt angle in proportion to the ſub. 
tenſe of the leaſt angle. And ſo ot the reſt, 

The reaſon is, beciuſe a circle may bee circumſcribed to 
every plaine Triangle: which if it be done, the ſides them. 
ſelues of the pla ine Triangle, are the ſubtenſes of the angles 
oppoſite thereunto, as is ſh:wed in the third 4 x-ow 3 Booke, 

A generall (onſet arie, 

Therefore the ſubten/es being grnen, of what 'cener-qwo angles, 
with a ſide onpoſite to one of (be angles ginew + the ide alſo oppoſite 
gos he other of the gruen angles is ginen; And cent rar 
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bes ſides Whatſocuer being gruen,vith the ſubtenſe of any angle 
oppoſite to one of thoſe ſides ginen : the ſubtenſe alſo of the angle - 
pofire to the ot her ſiae, i als grnen: aud by the ſubtenſe, the angle 
ox jeife, 
"mod the ſubtenſes of the angles giuen, in plaine Triangles, 
arc ꝑinen three wayes;to wit, either thus, 

3 That the fide ſubtending the tigt angle be Radius, and 
the ſides including the right angie, ſines: O: thus, 

2 That the greater tide including the ight angle be Radius: 
ard the other tu o ſides the tangent and ſe cant of the leſſer acute 
angle, Oi laſtly thus, 

3 That the leſler fide concluding the right arg'e be Radins : 
and the other two ſides; the tangent and ſecant of the greater 
acute angle. 

As in the plaine right angled Triangle 4 B C. wherein the ſides 
eA B, I C, and A C, are the ſubtenſcs of the angles oppoſite vn- 
to them, in reſp<& of the pricked circle A B (C. It ou put the 
fide A, for the Radius; cne fides B , and (s ſhall be the 
ſines of the angles B A („and 4 B C in reſpeR oi the Circle 3 D. 


. 
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If you put the fide <F C. for the Radius, the fide I C. ſhall be 
the Tangent of the acute angle B A C. and the fide B A, ſhall be 
the Secant of the ſame angle in reſpeR of the circle E C. 

If you put che fide B C for the Radius, the fide A C. ſhall be 
the Tangent of the angle acute A B C. and the fide 4 B. ſhall be 
the Secant of the ſame angle, in reſpect of the ciccle C D. 

But in plaine obliquangled Triangles, the angles being gi- 
uen, the ſubtenſes are g uen by one way, to wit, by the ſine one · 
ly: For the Tangents and Secants in plaine ob!iquangled Trian. 

gles are of no vie, by their definitions. 

But che (incs are of vſe in all, becauſe they are the halfe of the 
ſebtenſes inſcribed in a circle: which ſubtenſes of every plaine 
Triangle may be made the ſides; by the demonſtration a fore- 
going. | 

- Bur in a plaine right angled Triangle the ſubtenſe of euery 
angle cannot be giuen ; For cuery fide of a plaine right angled 

Triangle, may be put for the Radius, that is 2000co0s. and fo 

may be accompted for the ſubtenſe of the angle oppaite, not 

yet known. 

But in a pla ine obliquangled Triangle, the ſubtenſe of a angle 
got giuen, can by no meanes bee given : Becauſe ne fide of 2 
plaine obliquangled Triangle can be put for the Radius ; and 
that becauſe no fide of a plaine obliquangled Triangle can be the 

Diameter of a circle circumſcribed to a Triangle by the farſt Con: 
of the 33. ofthe firſt. | 


Particuler Conſectat ies of right angled Triangles . 


x Therefore in plaine right angled Triangles : ere fide be. 
 þdes the angles bring ginen,enery of rhe other fides 15 ginen by athree- 
fold proportion ; that 17.4 you fhall put for the Radius, the fide ſubs 
rending the right angle; or the greater or lefſer ſiac int inding the 
right angle, 


2 «Any two ſides. bring giuen, either of the acute angles is giuen 
: by A donble proportion: that 15,45 you ſhall put either this or that fide 
for the Radius, being the ſubtenſe of the angle oppoſite either 
known or vaknownes : 

| Particuler 
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Particuler Conſectaries of obliquanlgled Trianglet 

t In plaine obliquangled Triangles, one fide being giuen be. 
ſides the angles enerie of the other ſides is ginen, but by one pro. 
portion onoly, &c. | | 

2 Any two ſides being giuen, not (imply, but onely two ſides 
being giuen with an angle oppoſite to one of them the angle oppoſite to 
tbe other of them is giuen, | 

This abſtract in my opinion was more methodieall, but that 
reaſon, which ] have laid downe in my third booke for the ynder- 
ſanding of young learners, was more fit, in the opinion of thoſe 
my Schollers, who had ſome intreſt in me, 

Againe : Of the varietic of Trigonometricall calculation in 
particuler, 

About the fourth Axiome of Sphzricall Triangles. 

Regiomontanns and Finckins and Landsbergins following him, 
doe thus propound the fourth axiome of Sphzcicall Triangles, 

T be ſquare of the Radins, ite the plaine figure midi of the right 
ſines of the vnequall ſides ; As the verſed fins of the angle compre. 
hended of the ſaid two fides, 51 to the difference of the verſed ſines e 
the third ſide, aua the difference of the other t ſides, 
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| Their Demonſftretion is briefly thus, 

: AsG H the Radius co D E. the right fine of the greater fide 
C er B D. So is G Qthe vcried fine of the angle A B C, in the 
diameter of a great Circle to D C the ſame veried fine in the di- 
ameter of a circle, to the paralell: gecauie in vnequall Circles: 
«A's the Radius of one Circle to the Radius of anot ber ¶ircle So 1 
be ſines aſwell rig h as verſed of the ot her ¶ ire le, to fines of like ar- 
cles, aſwell rig ht as verſed of the ot ber Circle. 
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eA's for Example, 
In the vnequall Circles B C D and GH I: I C D and HI be 


like a!cacs. Then, : | 
1 As the Radius A C. te the Radius FH: So is the right fine 


'CE o the right fine HK and fois the right fine A E to the 


rigot ſine PK: And laſtly, ſo is the verſed ſine E D to the verſed 
fine K 1 by the fourth of the ſixt, and by the fift ot the fiſt, and the 
eleauænth of the ſcauenth Sooke of Euclide, and by the Schemes 
adioy nirg 2 

2 H the Radius to G O, the right fine of the leſſer fide 
sor GN: Sois O Cro DL, by the fourth of the fix: booke 
of Eclat: which D L being added to A F, the verſed fine of 
the d:f:c-nce ot the Gdes AB ard B (or B D; to wit of the 
arch 4 D; math AM the vericd (ine of the third fide - C 
or AK. Mceouer, becauſe 

As G H to D E. Sois GQroDC, And 


As GH to G O. ſous DC to DL. It is alſo by the multipli- 
As 


eat ĩon of proportions, 
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As the plaine figure H G N. to the plaine DEG O. Sois the 
plaine G QD C. tothe plaine DC DL. And the laſt tro 
plaines G QD C. and DC DL, being deuided by their com- 
mon fide DC. 

As the plaine GH GH. te the plaine DE GO. o is the 
fide G Q. to the ide D L. 

Or the firſt two plaincs alſo being denid:d by ſome common 


diuiſor; te wit, the Radius, 


As G H. the Radius to the plaine DE GO, diuided by the 
Radius: ſo is the ide G Q. to the fide D L. 
For if: As 10. to 8. ſo 5. to 4. And. 
As 10. to g̃. ſo 4 to 2. Then it ſhall be, 
As 1 oo. to 40. ſo 20 · to 8, And the laſt two plaine⸗ 
deuided by their common fide 4. 
As 100. to 40. ſo 3. to 2 · Or the firſt 2, plaines being 
dinided by ſome common diuiſor: viz. by 10: 
As 10. to 4. ſo is 5 to 2. 
This the demonſtration of Regiemontanns Finckius and 
Landibergius altogether certaine and infallible» Which euery 


man ſees that is a Geometrician. 


An Example, repeated ont of the third kinde of my Exempyles, 
BC. 59.dcg. 5 8. m. the right fine is — 3657344 

AB.45. __ S. ch right fine is ——— 7823565 
D.ﬀercnce 14+ 10. 00000 
76. — — — 9 

The verſed fine of the diff:.rence ———— —— — 00:97043 
ABC. 28 deg . 14, m. --- — — 10002000 

61. 46 — — —— 838 0284 

The verſed fine of the angle —— — — 1185776 


The plaine made of Þright fines A B & BC. 6:2 40719373120 
The ſame plaine de vided by the Radius, is 6224072 

Truely agreeing with the halie ot the right line found ot me. 
by P.eſtbapbæricis. 


T he propertion, 
As the Ridiu . —— ww_z 10000008;D E 


To the plain: of þ :ight fines divided by þ Radius 6224072, DT 


$o is the verſed finc of the angle ABC, —— 1189716. 
Tothe difference — x — 488. D 
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Whick if yon adde to the ve 5 297043 AF 
difecrence of the ſide, — — — — — 
Make che verſed fine of the third fide ——= — 1037531, AM 
Which taken from the Radius. —— 10000000, A H 

Leaueth the fine of the Comple : of the third fide, 8 962469. MH 
To which ſine the arch K N, 63. degr. 40. m. 8. ſec. aaſwereth: 
the Complement hereef is AK or A C, 26.d 20 m · 52ſec. the 
arch demaunded, : 


Iaftus Bergius in the working of i be fourth Axiome, neuer v/eth 
the verſed ſincs, but «lwayes the right fents, 


And firſt, The angleat B. being a right angle, he ſet keth cut 
what fhonld be the fine of the (omplement of the third fide : t hen if t ho 
angie at B. be acute, he findet h the difference of that ſine from the 
fone of the oblique angle, that is the right line (O. er E O, er Lf by 
ſuch proportion. 


As DE, the Radius to D T. the halfe of the right line 3 So is 
CE, the ſine of the Complement of the angle A B C. to CO, 

Ji the angle at B, be ebtaſe ;by ſuch proportion: As D E. the 
Radius to D T. the halfe of the right line, ſo is E C. the fine of 
the exceſſe of the angle ef F C, to EO. | 


Which proportion notwithBanding ; be reſolucth the ſame wit bout 
any wulreplication and divifion, by the belpe of my firſt briefe Rule. 

Atoreencr, the angle «AH B C. being acute, he alwayes addeth LT. 
the xamber found to T P. co make L P. the ſine of the (omplement of 
rhe thirdſide. But the angle 1 BC being obtuſe, either he ſubtracteth 
ebe found number Th, from T P. that there mey remaine LP. tbe 
fine of the (omplement of the third fide ; or elſe. he ſubtractet b, T P. 
frem the found number T L. that the remainer maybe L P. the ſme 
of tho excefſt of the third ſide: al which the three ſchemes following 
dec teach, in cuery of which, 7 wil ſet down an Example after Bir- 


ius #15 . 
Bus %. The 
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The firſt Example, which was = HE of the ſecond kind 


in the fourth Booke, 


The leflerfideG N, or QI, — 26. d. 2 0. m. 7 Adde and 
The Comp:of Þ greater fide GD, or El, 30. 02, SubtraR, 
The ſumme is DN, 56-d,2 2+m. The ſine, 8 32 599 1. DP. 
The differenoe F Q, 3. 42. The ſine. 645323. PR. 
The fumme is, 597 131A rb. 
The + is the firft found number, 448 565 5. T p. 
2475.9 
AB C. 2 2d. ; 5. m. 75. ſec.is the arch of 3840334. D T, the» 
ef che righe line · 
Jo d og. m. o. ſec. put for A B C. as it were the leſſer fide. 
72, 39. e ſumme thete of, che fine is 9545031; 
27. 28, 581. their diffcrence; the ſine is, 4614841. 
| f Their difference is, 4930190. | 
: The ſecond number found is the}. thereof, 2465095; CO; 
er LT, the ficft number found, was 4485657. TP, 
che total is, 6950753, LP, 
the fige ofthe complement of the third ide. | 


N 


The ſecond Example, which was the third of the third kinat 
In the fourth Books, 
| The leſſer fide G N, or QI, 45.deg,58.min. 
| Thecomple:of the greater fide G D, or EI, 30. on. 
The ſummeis DN, 6 | 
Summe is, D N, 76. d. oo, m. The ſine, 9702 95 7. DP, 
thediffe: F is 15. 56, Tube ſine, 274518. PR, er DT, 
Thedifference is 6957770.PYs (numb: 
The :. i — 3478885.T P. the 1. found 
2745187. PR. or D, 


1 d. 29. m. 3 1.8.6 24072, DT, +. of the 


w—— (cizhtline, 
The lefſer fide 5 1. d. 20. . 2 9. ſec. 
The excaſſe 4 C. 22. 33. co. 


The ſumme is, 74+ O5. 29. Ihefine 9617001 
The difference a8. 55- 29. The ſine 4836600 


rpm — . — — * 


The differenes 47 $0401, (number. 


The 1. is — 2390200. EO, or LT, the a. found 
3428885. T P, the r. found number» 


The difference is 1088085. LP, being m flac ofthe 
Complement of the third fide, The 


— — —— — * 


Thethird Example, which was the fourth of the third kind 
| in tbe fourth Books, 
The leſſer de G N, or QI. 45. d. 58.1. 
The comp: of the greater ſide G D. or FI. 30. 02» 
The ſumme is DN. 76. — the fine 9702957. DP. 
The difference QF, 1 5.4, 56. m the fine 2745187. PR. or D 
the diſſerence 6957770» VP. (numb · 
the 1. i 3478885. TP. 5 1. found 
2743187. PR. to D. 
38.429. m. 3 1. ſes · 5224072. TR. the: of 
(the right line» 


48 C. as tlie leſſer fide 10, — — 
The ſumme 48. d. 29. m. 3 1. ſee. che fine 74.3852 5 
The difference 28. 29. 31. the ſine 4770352 
The ſumme 12258977 
The {is the ſecond found numb, 6129488. EOor TI. 
dhe ſirſt found numb. 3478885.TP. 


The difference 265 0603, PL. the ſina 
exceſle of the third ſice. | 


. 
\ 


«269 ehe betref Seighttmeihte, © 
As addition ts the fi ft Booke cont aining the explaining aud 
demoꝶfrati en of ebe Rule of falſe 2 * 


j A. ; 
1 B:caufe the I hath ſo greatyſe id Trigonometria, as 
| a Scholler in that Art may be altogether freed from the intricate 


Rules of Algebra, as inthe ſecond booke I haue ſhewed ; I haue 
thought good in this place briefly- to vnfold the pre cept and de- 
monſtration oſ that Rale : 


N ö ; 1 = 
= .The Precept of the Rule of falſe i thus. 


- | "Take any number ac pleaſure , great or little in ſtead of the 
4 number ſought for ; and worke therewith according to the order 
or Nature of the queſtion propounded': Then it the facit or an. 
ſwere be iuſt as it ought to be, you haue your deſite: But if other. 
therwiſe · Note the difference or error, by + or Ard by an 
ether poſition either greater or lefſer , then the firſt, repeat the 
former worke, and likewiſe note the ; error by the ſaid more or 
leſſer, after multiply alternately by acrolks, the; cit poſition by 
the ſecond error, and allo the ſecond poſition to the firlt error, 
Then if the Errors haue lik: fines, ſubtta ct the lefler product from 
the greater / and likewiſe the two errots the one from the other: 
ut if the two errors haue vnlike ſini s, adde the two products to- 
ether, and alſo the to errors. 1: 

And laſtly, diuide the totall or the remainder of the two pro- 
ducts by the totall or remainder of the two errors. the quotient is 
cke true number ſought for. 


Fberefore in this Rule there arethree caſes. 
x Thefirſt where both the errors are +. 5 


2 The ſecond where both the errors ar — 
3 Th third where the one is + and che othee leſſe. 


Example. 


er is that to which if I adde thereof, ind from 
A ofthe wholetheremaiader ts 1607 1 


, 
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«b, 


— 
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The true number ſought is 90. as appeareth by the worke. 
90, the number ſuppoled, 
30, the ;. theteof. 


120. the ſumme added. 
oa o. the :; ſubtracted from thence- 


100, Remaineth, 
But imagine | know not the number ſought for 
1 And for the firſt caſes I will firſl ſuppoſe that number te bee 


144+ And after I will ſuppoſe it, to be 108. As appearethby the 
worke following: 


I Pofirion, 144 2 Poſition =— 168 
Fo 48 10 36 | 

192 144 

Zo 32 5 3< 


1660 — The ſacits — 120 
100 — be trus facit — 100 
1 Error | 60 The 2. Error þ — 020 
2 Poſition — 108 The 1. Poſition —— 144 
6480 The Prodults =——— 2880 
2880 — 
Keſeth - 3600 the diuidend. The 1. Error +60 
40 the diuiſer. The 2. Error +30 | 
' 90 the quotient Reſtetb = 40 The diui ſor. 
or number ſought for, 7 


For the ſecond cafe I will ſuppoſe the number ſought for ; Firſt 
54-and aſter 72+ As by the worke following is manifeſt» 


1 Poſition 54 2 Poſition 72 
3. 18 : 2. 24 a 
Fo IS | . 16 
FT" 8 
10 The truo facie== 10 
— — 


N 3 


1 Error 40 


, 2330 
1080 
—— 


2 0. the diuiſor. 


red tobe 54. And after 144. 


. 7 0 
: 
* , L * Ml 
—— a. EE 


1 Pofirion 54 
x18 
72 
212 
60 
100 

1 Er 40 
2 Poſiriov 144 
576» 
$240 
$000 the dinidend, 
* | 100, the dini/er, 


— — 


( 90. the quoticnc 
— 


3 Error — 20 
2 Poſition = 72 1 Peſtion 54 


1 $00+ the diuidend. 
{9 0. the quotient 
or namber ſought for, 


3 Forthethird caſe, I will fic ſuppoſe the number requi- 


The worke, 


10 0 


1 Error — 40 
2 Error-— 20 
the diniſor, 20 


100. diuiſer. 


—— — 
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I ſappoeſe you vnderſland the meaning ef the ade falſe. Now 
take the Demonſtration, the ground of which is thus : That the 


Error or falũties of the Pefitiens: And of the Numbers found 


are proportionall one to anathèr: That is, as the error ofthe firſt 
pofition is tothe error of ti ſecond poſition; So is the error f 
the firſt found nume, to the error ot the ſecond found number 
I call che error of Pofitions,the exceſſe oc dete ct of che Nambers 
ſuppoſed, above or vader the true number fovght tor. As in 
the firſt caſe. 
1 Poſition 144 2 Poſition ww 108, 
T he trus number 090 Tho tree number — 90. 
T be difference 054 The aifference 18, 
Therefore the error of the fit & poſition was. 54. 
And of the ſecond — — —— 
The errors ofthe Numbers found I call the exceffe or want of 
the Numbers by the worke produced, either more or leſſe then 
the Number to be produced: As inthe ſirſt eaſe. 
t Foeand number 160. 2 Found number — 120. 
100. The aumber to be produced 1 c. 


0. The differences 30. 


— 18. 


Then the error of the ie firſt found number 1 was 60. And of the 
ſecond 20. Therefore az 54 · to 18. Sois60. te 20. The reaiby. 
Bc cauſc the worke in both poſitions war after che ſame tur 75 
that is, by adding to the firfl ſuppoſed number 3. thereof, add. ; 
(trom that tatall) by taking away z. thereof. TY . * 
1 Tho eff. &t is anſwerable to the reaſon as by the works 

wing. 

= As 34. to 18. 80 60, to 20. 
Mulcipl 18, | 
7 60, 


The ProduR is 2089: which diuided by 34. the quotieat is 20 


Becauſe therefore : As the error of the fi: poſſtion to the er · 
ror of the ſecond pofition: So is the error of the firſt foundnum- 
ber, to the erronof the ſecond ſound aumber, | 
N 4 Therefory 
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Therefore if thoſe errors be multiplied alcernately » or by the 
Ccoſſe, that is the errou: of the firſt poſition. by the error of the 
ſecond found number; And the error ofthe ſecond pofition , by 
the error of the firſt found number: The product of theſe two 
malciplications ſhall be equill. For if there bee foure numbers 
proportionall, the product of ths ewo means ſhall bee equal] to 
to the product of the two extreames, as was demoaſtrated in 
_ the firſt Books 42. Propoſition : the ſame teaſon is in Num. 
ers. 
Seeing therefore the propoſition is. 
As 54. to 18. So is 60, to 20. 
The product of the aumber 18. by 60. ſhall be the fame with 
the — of 5 4. by 20. which the worke ſollowiug ſhall make 
maaifeſt. 


The error of the firſt poſition 54 
The error of the ſecond poſition 18 
The error of the ſecond number found 20 
The error ef the ficſt found 60 


1080 1080 
Mereoucr in muleiplication, it is all one whether I multiply 
the whole number by the whole, or one whole number by rhe 
parts of another i As for example. It is all ene whether I mul. 
tiply 7. by 7. or 7 · by 4-and 3+ For by both multiplications I 
ſhall finde 49+ as reaſon teacheth, and the worke following 
ſneweth. 


7 7 | 7 
7 4 3 
45 28 21 
Add 21 — 

Fa: — 49 


Therefore in the Example propounded ja the firft caſe 2 If [ 
multiply che firſt pofi:ion 144, by tha error of the ſecond num. 
ber found, viz. by 20. Itir 4 one 38 if Iſhonld have multiplied 
90. & 54.by : And conſequently the product ef the multiplica- 
tion of the numbers 144 · by 20, containeth the true number 90 
20. tim:s: and che excor 54. likswiſe 20, times. 


* x 
lot. & 4 14 
* 2 
o 
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1 In like manner, if I multiply the ſecond poſſt ion 108. by 
the error of the firſt found — that is, 60. It is as much as 
if I ſhould multiply $0. and 18. by 60, And conſequently the 
product of the multiplication of the number 108. by 60. cory 
taineth the true number 90. 60 times; and alſo the error 18.60. 
times. Nen | 

But 18. taken 60. times. and 54.2 0. times are equal], as before 
was demonſtrated: I here ſere, if from the product of 1 o 8. multi- 
plycd by 60.1 fabtract the product of 144. multiplied by 20, I 
then ſhall ſubtract the error altogether, that came out with the firſt 
product: And alſo I ſhall ſubtract the true number 20. times: And 
the Remainder ſhall conta ine the trac number 40. times, that is, 
as many times as the Remaiader ſhall bee after the ſabdu ct ing oiĩ 
the error 20 from the error 60. 

Therefore if I dinide that which remaineth aſter the ſubtracti- 
cn of the ont prodact from the other, by the Remainder of the 
etrors of the tw o numbers found, one error beeing ſubtracted 
from another; The Quotient of neetſit ie muſt bee the true 
number. 

2 Againe, after the ſame manner in the ſecopd caſe: If I mul- 
tiply the firſt poſition 54+by the ſecond error 20. it is as much as 
it | ſhould multiply 20, by go. leſſe 36. Then che praduRt of 5 4+ 


by 20.containeth 90. the true anmber 20 times, lelle by the error 


36. 20. times. 

And in like manner, if | multiply the ſecond poſition 72 by the 
firſt error of the number found, viz, 40. It is as much as it I ſhould 
multiply 90. leſſe 18 by 40. Then the product of 72 by 40-con. 
tait eth the trie number 90 40. times: lefle alſo by 40,times 18. 
the error or difference from the true number 90. Againe , 40. 
times 18. and a0. times 36. are equinalent at fore ſaid; There - 
tore if I ſubtract the product of 54. by 20. from the product of 
72. by 40. 1 wholly ſubtract the error produced in the fiift pro- 
duct; and allo the true number 20. times. Then the remainder 
ſhall bee the true number 20. times. As the Error 20. ſubtracted 
from 40+ there remaineth 2 o. - 

Therfore if I divide the remainder of the ewe products by the 
remainder of the to errors of the numbers fourd ; The quotient 
ſhall be the true nusber demanded, 
2 in 
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3 la the chird caſe, if I multiply the firſt poſition 54. by the 
error of the ſecond found number, viz. C. It is the fame, as if 
I ſhould multiply go. leſſe; 6. by 60. then the product ſhall con- 
taine go. ihe true number 60+ times, lefle by 60. times the error 


IfI multiply the ſecond poſition 144 · by 40. it is all one, as if 
I ſhould multiply go. and 54+ by 40+ chercfote the pꝛoduct ſhall 
containe the true number 90+ 40. tunes, and alſothe error 34. 40. 
times. 

Bur 60. times 36. and 40. times 34. are cquall in power one to 
another as atore : and therefore what is wanting in the one place, 
is ouer in th'other : and conſequently, if I adde the product ot 34. 
by 60 to the product of 144 by 40+ the totall ſhall be no more a 
falſe number, but ſhall containe go cke true number, do. times, 
and 40 · times; that is a hundred times. 

Therefore, ii I diuide the totall of the products, by the total! 
ef the ertots of the found numbers, I ſhail haue the true number 
required, 


The end of the fifth Books, 
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QVESTIONS OF NA. 


VIGATION, PERFORMED 


Arithmetically by the Doctrine of 
Triangles, Without Globe, Spheare, 
or Mappe. they 


Written by Ravn Hands on, 


Wherein is manifeſted, 
Je diſagreemens betwixt the ordinaric = Sea. Chart, and 
the Globe; Aud the agreement betwixt the C lobe, and 
4 true Sea-Chart : Made after MER cATORS ay, or 
Mr. Epvy: WarGurs proieddion : Whereby 
the excellency of the Art of Triangles will 
be the more perſþ16nows. 


He Meridiaas in the ordinary Sea - Chart are 
| ricky. lines, all paralell one te another, and con- 
ſequently doe never meet: Vet they cur the E- 
| RAG | quinoRiall and all cireles of Latitude or para- 
_ N lels thereunto at right angles, as in the terte- 
I ö *. A406 
IN ſtriall Globe : but herein it differeth from the 
—— Cilobe; for that heere, all the paralels to the B-. 
quisoct iall heing leſſer Circles, are made eq all to the E qumocti- 
all ic ſelfe, þeing a great Circle, and conſequently the degrees of 
thoſe paralels or leſſer cireles, are equal to the degree: of the Equi 
noRiall,or any other greater circle, which is mcetly falſe, and con- 
u A tba Clobe, as hall he hareafter more plainly: 
demonſtrated. The 


6 A * 
: 
N 
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The Meridians in che rerreftriall Globe, doe all meet inthe 
Poles of the world, cutting the EquineQiall, and cenfequeacly 
all Circles of Latitude or. Paralels to tke EquinoQiall. at right 
Sphæticall acgles; So chat all ſuch Paralels, doe grow leſſer to- 
wards either Pole, d:cceaüug from the EquinoR ial! Line, As 
ſor cxanple: 360. deg. or the whole Circle of ths Paralell of 
60. deg · is buc 180. dg · of tlie Equinoctiall. and ſo of the reſt ; 
Whereas in che eidinary Chart, that Paralell and all other are 
made <quall ons to another, and co the EquinoRiall Circle, as be- 
fore ſaid. 

The Meridians in a Mappe of Maſter Wrights proieſtion, are 
right Lines all paralell one to another, and crofle the EquinoRi- 
all, and all Circles of Latitude at right angles, as in the ordinary 
Chart: but here though the Citcles of Latitude are all equall to the 
Equinoctiall, and one to another, both wholly and in their parts 
or degrets; yet they keeps the ſame proportion one to another. 
and to the Meridian it ſelfe, by reaſon of the inlatgiag thereof , 
as the {ame Paralels ia che Globe doe i wherein it differeth from 
tho ordinary Chart. For chat there the degrees of the Meridian, 
and the degrees of all Circles of Latitude ate <quall : And heere. 
though the degrees of all Circles of Latitude are cquall, yet are 
thedegrees of the Meridian vn: quall, being inlarged from the E- 
quiaoRiall towards either Pole ro retaine che ſame proporti- 
on as they doe in tte Globe iclcife : For as two degrees of the 
Paralcllof o. is but one degree of theEquinoRiall or of any great 
Cirele v pon the Globe : So heare , two degrees of the Equi- 
not iall or of any great Circle of Latitude, is hut equall to one de- 
greo of the Meridian bet wixt the Paralels 59. f · and 60.3, and ſo 
torthof the reſt. | 2 


$5* 


- Alfo their agrecment may be thus farther manifeſted. 1 

Such proportion as one Circle hath to another ; ſuch proportion 

haue their Degrees, Semidiametcrs, and Siaes, of like Arches to 
* | 4 


Aud the refore the proportion betwixt the Meridian and a Pa- 
ralell. or berwixt adegree of the Meridian, and 2 degree of that 
Paralell, is as betw¾ixt tneir Semidiameters. 

So that if the Semidiameter of the Meridian be taken for the 


Radius, then the Semidigmerer ae will were, 


— we tm * 
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the fine of the Complement of that Paralels diftance from the E- 
quinoRiall, in the like knowne parts as the Radius was of. 

And therefore, 

eAs the Radius, to the ſine of the Complement of the latitude, or of 
that Paralels diſtance from the Equinetiiall : So is the Semidiameter 
of the Meridian, in knowne parts, to the Semidiameter of that Pa. 
ralel in like knsWne parts. 

Or by changing of the middle tearme: 
eAsthe Radius to the Semidrameter of the Meridian : So is the 
fine of the Complemens of tke Latitude, ts the Semidiameter of that 
'Paralell, ; 

No: euery paralell in this proĩection, being equall to the Equi- 
noctiali, and conſequently the degrees of enery paralell beeing 
alfo equall to the degrees of the EquinoRiall ; the Meridian, and 
the degrees thereof, mult of neceſlitie bee inlarged, and increaſe 
from the Equinoctiall towards either Pole; to retaine the ſame 
>" Log chat is betwixt the Meridian, and the paralels ofthe 
Globe, | 

For if the fine of the Complement (or the Semidiameter of any 
paralell) which is alwayes leſſe then the Radius or Semidiame- 
ter of the Meridian, bee made equall to the Radius or that Semi- 
qlameter : Then that Radius or Semidiamter of the Paralell, ſhall 
haue ſuch proportion to the ſecant of that paralels diſtance from 
the Equinoctiall, as the fine of the Complement ſhould haue had 
to the Radius, becauſe 5 

The Radius is « meanc proportionall Number betwixt the 
fine of the Complement of any Arch, and the Secant of that 
Arch. 

And ther fore as the fine of the Complement, is to the Radius: So 
is the Radius to the Secant of the arch giuen · And Contrarily. 
> As for Example, : 

If I would know the pyoportion betwixt the Meridian, and 

tho Paralellof ; o. deg-or betwixt a degree of the Meridian, and 
a degree of that paralell in minutes or miles : | ſay according to 
the proportion oſ the Globe, *® | 

: As 1 0000, the Radius to 641 7+ the fine of 40, deg. ( beeing 
the Complement of 30. deg. the paralell gjuen- ) So is 60+ mi- 
nutes or miles, anſwering to a degree of the Meridian zto 38-5558 


4 
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minutes or miles, anſwering to a degree in the paralell of 50. deg. 
Or, if I had ſaid, according to Mr. N rig bes proiection. | 
As 1555 7. (being the — the Latitude) is to 100. ſo is 
o. deg. to 3 8. m N. it had been all one with the former worke, 
The reaſon heercof is, that if yon haue three Numbers in 
continu all proportion, that is, as the ſirſi to the ſesond; So is that 
ſecond to the third ; you ma by hauing any two of them ſo te 
ſecond be one) and a third Number giuen, find a fourth Number, 
in ſuch proportion to the third, as the ſecond was to the firſt. Ag 
for example: Let 4. 6. and g. be three numbers in continual pro- 
Pott ion, and 12. be anothet number giuen» Then you may ſay as 
4. to 6. ſo is 1 2. to 18. Or 
As 6. to . ſo is 12, to 18. becauſe 6. is a meane proportionall 
Number betwint 4. and 9. 
In like manner. If I am to ſay.as the fine of the Complement 
to the Radius; 1 may ſay, as the Radius to the ſeeant of the Arch 
giuen, and whatſaeuer number ſhall bee giuen for the third, the 
anſwer — be fill one and the — * a 
But of the proportion that is held in the inlarging o grees 
of the Meridian from the EquinoQialltowardseicher Pole, Mr. 
Wright himfclfe hath. demonſtrated the ſame in the errors of Na- 
nigation by the Tables of Latitude, which he hath calculated by 
the continuall addition of the ſecants : where you may more am- 
ply ſatisſie your ſelfe touching that argument, | 


Now follaweth the Dneſtions themſelues tobe 
performed eArithmetically: vix. 2 


r By the Latitudes and Longitudes of two places ginen, to 
finde the Rumbe or point of the Compaſſe of bearing : and their 
Rumbe diſtance, * 

2 By the diſlance and Latitudes of two places giuen, with 
the Longitude of one of them: to finde their Rumbe. difference oi 
Longitude, and the longitude of the other place | 

3 By the Rumbeand Latitudes of two places ginen, with the 
Longitude of the one place : to ſinde their diſtance, difference of 
Longitude, and the Longitude of the other place · | 

4 By the Longitudes Rumbe,and one Latitude giuen, to finde 
theother Latitude and their diſtance . 5 By 
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5. By the Rumbe, the diſtance and one latitude and 
ginen; to ſind the other latitude, and their difference of longi- 
rude, and conſequently the other longitude. 

For the better and more eaſie vnderſtanding the reſolution of 
thoſe or the like queſtions, It is firſt neceflary to know of two 
places giuen, whether lyeth more Southerly, or Northerly, Ea- 
ſterly, or Weſterly. 

All latitude on the terreſtriall Globe is accompted from the E- 
quiuoctiall towards either pole, being numbred in the Meridian 
trom 1. to 90, deg. and taketh the denomination according to the 
pole. towards which it is numbred : that is. either Northwards 
or Southwards. And therefore if both places lye on the North - 
fide of the EquinoRiall, the leſſer latitude lyeth more Southerly. 
and the greater latitude lyeth more Northerly, the difference of 
latitude being the remainder of thoſe two numbers wheathe leſ- 
fer latitude is taken out of the greater. 

And contrarily, if hoth places lye on the South fide of the 
EquinoRtiall, the greater latitude lyeth more Soutkerly, andthe 
Er more Northerly ; the difference of latitude being found as 

re. | | 

If one place lye vnder the EquineQiall, and the other without 
it, that without the Equinoctiall lyeth more Northerly or Sou- 
therly according to the denomination of the latitude of that place, 
the difference of latitude being the latitude giuen. 

And laftly, if one place lye on the North, and the other on the 
South ſide of the EquinoRiall; that on the South ſide ly eih more 
Southerly; And that on the North fide more Northerly : the 
difference of latitude being the ſumme of both lat itudes added 
together . 

Againe, all Longitude on the terreſtriall Globe, is accompted 
from ſome fixed Meridian into the Eaſt, being numbred in the 
EquinoRtiall or ſome Circle paralell vnto it, from 1. to 360. de. 
grees, And therefore of two places giuen, diffcring in Longi- 
tude, the greater longitude lyeth more Eaſterly, and the lefler 
longitude lyeth more Weſterly ; except (accompting from the 
lefler to the greater longitude) they are more then 180. degrees 
diſtant, for then the leſſer longitude lyeth more Eaſterly, and the 
greater longicude lyeth more Weſterly : the wears 
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longitude being the remainder when the leſſer number is taken 
out of the greater; but if that remainder exceed 1 80. deg, then 
1 taken from 360, deg · leaueth the differchce of lon- 
gitude. | 

Hercby it appeareth that the limits or bounds of North anc 
_ are the Poles themſclues : but of Eaſt and Welt there are 
no limits. 


Pro: 1. To ſiad bow wany Afiles altereth a degree of the Aeris i 
an; or ſeruet hto raiſe or depreſſe the Pole one degree voor 
any Rumbe or point of the Compaſſe giuen. 


The ſegment of the Meridian, and the ſegment of ary Rumbe 
includcd berwixt any two Paralels of like diſtance , are in one 
and the fame proportion one to another in all Latitudes. And 
therefore by the firſt Axiom of the third of Pitiſe. As the Radius 
is to the ſecant of the angle, included berwjxt the Meridian and 
the Rumbe ginen : So is the miles or minutes anſwering to a de- 
gree of the Meridian betwixt any two paralels - to the miles or 
minudes altering a degree of Latitude ( or raiſing or depreſſing of 
the Pole one degree) vpon the Rumbe or point of the Compaſle 
giuen. 

Or elſe I might ſay. As the fine of the angle differing from the 
Paralell is to the Radius; So is the miles or minutes of one de- 
greeof the Meridian: to the miles or minutes that I am to ſaile 
vpon that point, to alter one degree of latitude. 


Exemple, 
I demand how many Miles I ſhall ſaile to alter one degree 
— 1 vpon an E. N. E: W- N. W: E. S. E: or W. S. W. 
umde 


to a degree of Longitude in that Parale 
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Ia the erſangle A B C. Let f; C, repreſent to. m. or adegree of 
che Meridien : 4 B C, the angle giuen different from the Meridi- 
an, either Eaſt or Weſt; whoſe Complement is cho angle B A C, 
from the Paralell or Eaft and Weſt line, eyther to the North ward. 
or Southwards : that is ABC, is an angle of 6. points of the com- 
paſſe, or 67,dcg+3 o. m from the Meridian, and B A C, is an angle 
of two points, or 22 · deg. 30. m. from the Patalell. acoompring tor 
auety point of the Compaſle, 1 f. deg · 15. min» And laſlly, let the 
angle A C B. be an angle of. deg · or a right angle : becauſe 
the Meridian and the Paralell cat one another at right angles, 
A B. repreſenting the Paralell, or Eaſt and Weſt line, and let 4B. 
de tha line ſought for, Then I ſay. . 

As CB, the Radius 1 000 O. % A. 26513 1 the Secant eth 
angle A BC, 65. d. 3 o. , Sou ('B, 60. Miler or ene degree of the 
Meridian: to B A. 156. 174. miles that I ſhall ſaiie vpon t hat 
point ef the Compaſſe, to alter one degres ef Latitude: Or, | 

As B C,3826the fue of the angle B AC,2 2.4.30 . 10000, 
be Radins B .So BC. Go, miles: ro BA, 156, li. miles 265 
brfore, | 2 
And this Rule, is generally held, aſwell vpon the ordinary 
Chart, as on the Globe, or a Mappe made after M. Wrights pro- 
iaction, Wherein you are to note that if the courſe be Northerly, 
you ſhall raife or eleuate the Pole: And contrariwiſe if the ourſe 
be Southerly, yon ſhall lay or depteſſe the hole, in the North Lati- 
tude. But if you bre to the Southward of the Eqainoctiall, and 
your courſe Southerly , you ſhall raiſe tlie Pole e and depreſſe 
it when your courſe is Northerly. x 


Pro: 2. Te finds the dif ance bet\ixt two places lying in « Paralch, 
that is Eaf and IV eft ore from auot here their (gggitudes and 
latitude being ginen. . 


Multiply their difference in Longitude by the — — 
the ill be the 
diftance required - Or elſe, * e 


- @ 
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Multiply their diff:rence in Longitude by 60. miles, anſwering 
to adegree of the Equinoctiall: And thea either. 

Atibe Radius the fone of the {omplement of the Latitude giuen: 
Sa ist he diſferenos ef longitude mpyiriplyed by 60. to the diſtance re- 
gaired, Or, | 

As the Secant of the Latitude to the Radius: Sos the difference of 
Longitudt multiplyed by 60 to the diſ ace iu wiles, as before, 


Example, 


Let the Souther moſt part of the Ifland of S. Maries, one of the 
Azores : and Cape 8, Vincent, both lying in the latitude of 3 7. d. 
betwoplices whoſ diſtauce is t qu ired · And admit their lopgi. 
endes to be as followeth. 
S. Aries Iland Lovgitnde —; dg. 10. m. 
Cape S. Vincent Longitude wenn — — O07. 10. Whick 
Subtrafigd, The Remainder is X 344 Waick 
Ag ine ſubtracted from 3 & o. deg. vefteth — 16 Fer 
their difference of longitude: which mukiplyed by 47. 12452. 
Miles, being the Miles anſwering to 1. degree in the Paralell 
of 37. degrees, as before taught, produccth 766. 1.2. Miles, 
for their Paralel|diftance : Ort. | 

' «As the Radins 1 0000, te 7986, the fine of the Complement of 
37. deg the Latitude given: ſo w 950. the difference of Longitud: 
multiplyedby 6outo 766 741550 miles the diftance required: Or, 

A. 12521+the Secant of 3 7. dig · being the Latitude giuen to 
10000, ths Nadi: Sois 950 the difference of longitude multiplyed 
by 60, To 756. igt. miles, the diſtance as befere. All which 
workes doe agree whereas in the ordinary Chart, their diſtance 
will be ſound to be 960+ miles, which is more then the truth , by 
almoſt 194,miles, and would haue diff:zred much more, if the 
two places giuen had beene further diſtant from the Equinoctiall 
line · But if it bee demanded, whether of the two places lye more 
Eaſlerly ; by the rules aforeſaid, Cape S. Vincent is found to lye 
more Eafterly then 8. Maries Iſland, by fo much as their diſferenee 
0 longitude is. : * | F . 
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Pro: 3. The Longitade t and Latitnes of ewe places bring giues 
both en the one ſiae of the Equinettiallto finds their bea. 
ring and diſtanc t. N Y v9.07 * 


Let the Lizard in Corgewall, and an Ifland lying in the 
month of L»mlcy; Inlet, in freram Daves, bee the two places 
gziuen, and let their courſe and diſtance bee required - Admit 
— Latitude and Longitudes of thoſe two places, to be as follow · 
3910 | 
Lumley: Inlet Latitude, No: 63. deg, 00.m- Long · 30 · deg 
The Lizard Latitude, No: 30. 10. Long. 17. 


Their difference in Latitude 12. d. 50. m. differs Long. 68. 
Which is 770. m. for the difference of Latitude, and their diffe- 
rence of Longitude is 408 0, m · both their differences of Latitude 
and Longitude, be ing multiplyed by 60, m. avis vſuall vpon the 


ordinary Chart, according to which we will ficſt worke 


Bk 8 
* — 
| 88 5 en "Mo | 
3 
0 8 1 A 


According tothe ordixary Chart. 


In the right angled Triangle, A BC, let B repreſent Lamleyes 


Inlet; and A. the Liz ird point: in which triangle according to 
the ordinary Chart , are the two lines including thedighr, angle 
B CA. giuen, together with ctheright angle BCA. to wit. B C. 
779. minutes the diff renee of Latitude. And CA. 4080. min. 
the diff: tence of Longitude ; Then I fay, hy the cond Conſ: of 
the ſicit Axiome of the 3. Boke of Pitiſc iu. | 


* 
* 


O 2 | As 


' 
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A. BC, 70. iu. the difference of Latitude to C A, 408. 
the diff: rence of Longitude. So is rhe Radius 10000, 4 3299. 
the Tangent of 7. aeg · 1 g. min. ſor the acute angle A C. Whole 
Complement is 10. deg. 41. min. For the other teute angle B AC. 
Whereby I conclude the bearing of Lumleys Inlet from the Li. 
zard to be 1 o. deg · 41 · m. from the Weſt Nortbwargs, that is al. 
moſt W. by North. And the bearing off the Liz itd from Lumley; 
Inlet te be 79. deg. 19. min. from the South Eaſt wards, that is, 
E. by S. and 34. to the Eaftward, 

Now for their diſtance, you may find it by the ſquare Root, by 
extracting the ſquare Reore out of the fomme of the two ſquares 
of the ſides given, or elle by the ſtcand Azicme of the 3. of Pi. 
tiſcus > Thus, 

(C. 1854. the fine cf the axgle BAC, 10. deg. 41. . to 
I A. the Radius, 10000, So is the ſiae BC, 770. miles ro the ſide. 
3.4. 4153. lf. miles ſor the diſtance required, Or by the ſecond 
briefe Rule of tae 3. Beoke. 

A. BC. the Radius, 10000. te B A, 53943. the Secant of the 
{omplement, to wit, of 79 deg.19.m, So is the ſide B C, 770 min, 
to the fldr B A 41 53 U. les, for the diſtance as before, Which 
is more by an vnite, then will come out by rhe worke of the ſquare 
Root, the errour whereof g:oweth by working with a Table of ſo 
ſmall a Radius, as 10000, yet it is ſuihiciegt neere inough to the 
truth, for the Mariners vic, 


Aecording to the Glabe. 


When B C. is giaen 770. min. for the difference of Laticude yp- 
on the Meridian, and C A,68dcg+ or 408 om. for the diffetence 
of Longitude in the middle paralell bet wixt thoſc two places, the 
ſame line C A, mutt be ſore · ſnortened in ſuch proportion as the 
Radius is to the fine of the Complement of the middle paralell, 
by finding the ſine of the complement of the middle paralell, in 
this manner. By the 2, Pro : | lay, | 

As 10000. che Radins to 4 540 · the fine of the Complement 
of 63 deg. to wit, 2 7+degs So i 4080, to 18 52. the miles an- 
ſwer ing to the diſferenee of Longitude inthe paralell of 63. degr. 


Againe, I fay « 
es 
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A, 16000, the Radius, te 6406. the fine ofthe Complement 

of co.deg.10,meto wit, 39.deg 50.min, So is 4080. to 2613. 

the miles anſwering to the difference of Longitude in the Paralell 
of 50. deg. io. min. $0 is fourd, 

The miles anfwering to the difference of $52 Miles. 

Longitude in the paralell of 63, deg. — {F * — 

Ard in the Paralell of — 30. 10. m. is 2613. Miles. 


The ſomme whereof is — 4465. 
„ thereot is — 2232. 55 for the line 
C D, repreſenting now the difference of Longitude in the Trian- 
gicB CD. Or to find the line C D, more bri. fly at one worke. 


The fine of the complement oſ 6; deg · to wit, of 27.9. is 4540 
The fing of ꝭ compl. ot 5 o. d. o. m . to wit, of 39. 5 O. m. is 6406 


The totall is —— 10946 
1, whereof is — 5473 


Then 1 fay. H. 10000, the Radius, to 5473+ taken heere for 
the ſiae of the Complement of the middle Paralell 2 So is 49804 
to 22 32+ forthe line C D, as before. 

Now in the right angl:d triangle 3 C D, Ihave the two ſides 
giuen,compreherdirg the right angle, to wit, the fide B C. 770. m. 
and che ſide (D, 2232. Whereſore l ay: As BC, 770.0 C D, 
2232. 0 is B („the Raaiws 1000 2. to C D. 28987. the Tangem 
ot 7 o. deg. 58. m. forthe acute angle C B D, whole Complement 
is 19 deg. 2. nin. for the other acute angle B PC. 

Vet | may worke (by compounding the Proportions) more 
brie fl.. For whereas | ſaid before, 

As 10000. io 5472+ 50 is 4080. to another Number: and 
Az 770«t0 the other Number: So is io ooo. te the Number fought 
Fot: may by emitting the two Rady ſay. 

As 770+ to 5473+ $0 is 30 80. to 28999 · the Tangent of 
79. deg · 58. min. for the acute antzle CB P, as before. 

So that the beat ing off the Lizard from Lumley lalet, is here- 
by found to be 70. leg · 38. min. from the South Baſlwards; which 
diuiding by ii · deg · 15 · min. is 6. points 3. d. 2 8. m. that is E. S. E. 
and 3. deg · 2 8. min. towards W And the bearing of W 
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Inlet frem the Lizard is Weſt by N. and 7. deg · 4 7. min. towards 
the North. 

Now hauing the three angles and the two ſides comprehending 
the rigtt angle in the Triangle B C D; to wit, B C. 770. miles, 
and C D, 2232, miles, I may find the third fide B D, as was 
taught according to the plaine Chart, in the for mer part of this 
Propoſition: vi⁊. eyther by the extraRing the ſquare Roote out 
of the ſumme of the ſquares of the two fides ; or by the ſ.cond 
briefe Rule, of the fifth Be oke of Pitiſcus. For, 

As 10000. the Radius, to 30664 the Secant ſt he angle CB D, 
70 deg. 58 min. So is the fide B C, 770. miles, te the ſide B D, 
3361 ,mwilcs, for the diftance ſorght for. 

Or elſe, 

es C. 3261. the Sine of 15. deg. 2. win. ii te V D, the Radi. 
u, 10000, So is the fide C. 770. miles, tothe fide 3 D, 2361. 
miles, for the diſtance à before. 


According to the true Sca hart. 


But ſuppoſe C A, the difference of Longitude to bee 40 80. 
miles of the Equinoctiall, or of any Paralell <quall ynto it, as all 
the paralels are equall thereunto in a Chart after Mr. Wrights 
proĩe ion: then cannot the line B C, repreſent the true diffe- 
rence ot Latitude : but muſt bee inlarged according to the pro- 
portion that is bet wixt the Equinoctiall, and the middle paralell 
betwirt the Latitudes giuen, which although it bee not preciſely 
true according to Art, for that the S ines, Tangents, and Secants, 
doe not differ by equall proportion, yet it is ſufficient neere e- 
vough for the Mariners vie, and ſuch as haue not Mr. Wregbts 
Boeke, to take this way. 

vg And it © thus performed. 

Firſt, adde the Secants of beth the Latitudes ginen, andof that 

Number take thehalfe, ' 
Then fay. 


As the Radius to that halfe which is here taken for the Seeant 
of the middle paralell. So is the difference of Latitude in equall 
parts ginen, to another number in like cquall parts, which ſhew- 
eh the line C Z. = a9 

| 8 


s 


performed Arithmetically. 
A. for Example, 
The Secant of 63.deg.— is, ——— — 22027 
The Secantof 70. 10. m. is — 15611 


Which added together, maketh— — 37638 


' Whereaf is ñx74 1388319 forthe 
Secant of the middle Paralell. 

Then I ſay. Fs the Radius 1000. t 18819. So ir 770. 
the difference of latitude When C D, is taken for the difference of 
longitude, To CE, 1449. when C A,is taken for the difference of 
longitude: So haue I another Triangle AEC. which is equi- 
angled tothe Triangle A B C, and therefore their ſides are pro- 
port ionall by the 46. of the firſt booke o Pitiſcus. And by 
this way to find their bearing and diſtance, I ſay, 

As theſide AC,4080,m tothe fide ¶ E, 1449. Seis the Radius 
10008. fs 35 51. the Tangent of 19.deg+ 33. m for the acute 
angle EA C, whole Complement is 70. deg 25 · m. for the other 
acute angle C EA, | 

And for theirdiſtance it is found as is before ſet downe to boe 
2301, miles, 

Vet their bearing and diſtance, may be found more exactly then 
by any of the former workes, by the helpc of the Table of Lati- 
tudes, calculated by Mr. Mrig ht as aforeſaid, after this manner. 

T. ke the difference of the Meridienall parts anſwering to 
Latitudes giuen, for the fide C E, and for the other fide A C, take 
the d fference of Longitude in miles, and multiply that by 10. 
Then ſay, as C E, the difference of Latitude in equall parts is to 
C A, the difference of Longitude in miles ,onltiplyedby 16, Seis tl 
Radins tothe Tangent of tbe angle AEC. 


A for Example, 
The Meridionall parts in that table for 63.d. — is 49053 

And for 50, 10. is 3480 1 
The difference is — 14152. for 
the ſide E C. Aga ine, the diff: rence of Longitude in miles, is 
4080, which multiplyed by 1 o. maketh 408 00. for the fide 4 C. 
Thea I fay, As EC, 14152. to AC, 40800. So is EC, 
1000. ihe Radias, To A C, 288 29. the Tangentof o. d · 3. fa 
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forthe acute angle AE C. whoſe Complement is 19 deg, 7. min. 
for the other acute angle C A E. Then to find the ir diſtance, I 
fay, as before taught, 

As CE, the Radius 10000, to E A, the Secant of 70.deg, 3. 
min. to wit, 30 535. So is CE, 770. the difference of Latitude 
in miles to E A, 2 35 I, 15235, miles, for their true diſtance vpon 
that Rumbe. 


Now let vs compare theſe Workes together, and {ce their diff. 
rence, taking the lat Worke for the iruth ; becauſe it us 
Wrought by Tables calculat ea, to euer) Adinute of the Me. 
r:dian, Whereas the former Workes are wrought, without the 
belpe of thoſe Tab les. 


By the ordinary Chart, the bearing off the Liz ird from Lum. 
leys Inlet, is 79. d. 19. m. from the S.Eaſtw: the diſtance 4153. 
t true bearing 70. 53, from the 8 Eaitiy : true diſtance 23 51. 
S ditf:to much o8. 26. to the Eaſtw : diſtance, too much 1802, 

| (miles, 

By working by the fine of the Complement of that middle 
Paralell, the bearing off the Lizard trom Lamleys Inlet is 
70. d. 58. m. from the S. Eaſt w: the diſtance 2361 
true bearing 70, 53+ from the S. E ſtw: the diſtance 23 51 


A diff: to much — 5. tothe Eaſtw: diſtance too much 0010 


miles. 
By working by the Secant of the middle Paralell, the Kringe 

off the Lizard from Lumley: Inlet, is as followeth: 

——— —— 70d. 27. m. from the S.Eaſtw : the diſtance: 2301 

true bearing, 70+ 53. ftõ the S. Eaſtw: p true diſtance 2351 


the difference ee 05 litle to the Eaſtw: the diſt.to litle o 30 
(miles, 


Co that hereby it appeareth, that any of the former workes is 
fofficient neere enough for the Mariners vic ; onely the plaine 
Chart is to be telected, for that ie differeth ſrom the truth in the 
bearing more then . of a point of the Compaſſe. And in the di. 
dear c briagerh ost too much by 1802. miles, 
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Pro : 4. The Latitudes of two places being ginen, with the- Langitnd⸗ 


of ene of them , either Eoſtward or Weſtward, and their 
diſt ance: Jo finde their bearing and difference of Longs. 
tude, And tberebythe longitude of the ſecond place, 


Let Lamleys Inlet and the Lizard as aſore bee the twe places 
giuen ; And let the Latitude and Longitude of Lumley: Inlet 
be giuen for the one place, ard the latitude of the Lizard for the 
ether place, ogether with their true diſtarce 2 3 5 · miles · 

Luwmleys Inlet Latitude 63 degrees. and Longitude 3 0. degr. 
the latitude of the Lz ird 30. d. 10. m · Nor : long. their diſtance te 
the Exit ward is, 23 51+ miles. 


2 


D 


According tot he ordinary Chart, 


In the Triangle A E C, let the fide E C, be giuen 770. m. for the 
diffetence of latitude in the ordinary Chart, and let the fide E &. 
2351. miles inthe ſame Triangle be giuen for the diſtarce j And 
let the acute angles A E C, and C AE, together with the line 
C A, bedemanded. I ſay. 

As ( E. 770, miles, to E A, 23 51. miles. So is C R. the Radi. 
us 100004t0 C A. 305 32. the Seeant of 70. deg · 3 3. m. forthe a. 
cute angle E C, whole Complement is 19. deg. 7+ min · for the 
other acute angle C A E. Then becauſe the diſtance was giuen 
Eaftward , I conclude the bearing off the Lizard from Zumleys 
Inlet, to be 70 deg. 33. m. ſrom the South, Baſtwards; And 1 ſay 
from the South, becauſe the latitude of the Lizard is the leſſer la- 


4 1 8 1 29 8 j Againe, , 


_ Naxticall Queſtions, 
Againe, for the &/f:rence of Longitude, it may be found either 
by the ſquare root, thus: 

Subtract the ſquare of 770, out of the ſquare of 2351, the 
ſquare Root of the Remainder is the difference of Longitude in 
miles, which diuided by 60 ſheweth the fame in degrees, 

| e-1s for Example, 
The ſquare of 2351. E A, is 5527201. from whence 
The ſquare of 7 70. E C. — 592900. ſubtracted. 


The remainder is the ſquare of C A, 4934301. whoſe ſquare 
Root is 222 1, miles, for the ſide CA, Which diuided by 60.gi- 
ueth 37. deg · or .min. for the difference of Longitude; Sothat if 1 
adde 37. deg · i. m. to 309 degethe Longitude of Lumwicyes laletsl 
ſhall haue 346. deg 1. min. for the Longicude of the Lizard. 

Or, if lay, As E C, the Radius 10000, to C A. 28851. the 
Tangent of the angle A E C, 70. deg· 33. mln. So is the fide E C. 
770. miles, to the fide C A. 2 221. It produceth the difference of 
Longitude in miles, as before: which diuided by 60. ſheweth 
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i the (ame in degrees, to be accompted te the Eaſtwardbecauſethe 
by diſtance was giucathat way. | 
—_ D 
eAccording tothe Glebe , 


Againe, In che Triangle 3 C D, let the fide BC, bee giuen, 
Loring the difference of Latitude according to the Globe, And 
BD, 23 5 1 · miles ia the ſame Triangle be giuen for the diſtance: 

And let the demand be as before. 
I fay. As BC, 270. miles, to BD, 23 fr. miles: Sois 2 C, 
the Radius 10000, To CD, 30532 · the Sccant of 70. deg · j 3. mo 
a 


— — $"< 


XUM 


performed Arithmetically. 197 
as before it was found by theplaine Chart. And likewiſe, for the 
difference of Longitude, it is found in miles after the ſame way-:by 
ſaying ; 

42 5 C, the Radius 1 0000. to C D. 2885 1. the Tangent of the 
angle DBC, yo. deg. 53. min. 8s is the fine B C. 7 7o miles to the 
fide D,. 2221. miles, for their difference of Longitude in miles: 
But becauſe theſe miles or minutes are anſwerable to ſo many 
minutes of the middle Paralell betwixt the Latitudcs giuen, in 
ſuch proportion as is betwixt the Semidiameter of the middle 
Paralell ard the EquineQiall : Therefore firft, having found 
by the 3 +» Pro. the fine of the complement of the middle Paralell 
tobe 5473+ 

I ſay, A. 5473+ to the Radi t 0000, Sv is 2221. mina ee 
of the middie Paralel to 4058, minutes of the EquinoBias, 
Which diuided by 60. giueth 67. degrees 38. min. for theirdiffe. 
rence of Longitude : which 67. deg, 38. min · added to 3 0g · d. 
the Longitude giue n, the totall is 3 76 · deg.3 8. min · from whence 
360. det. be taken away. the Remainder is 16, det · 8. m. for the 
Longituds of the Lizard. | 


T be true Sea-Charts 

Againe, If you worke in the triangle A E C,acccording to Mr. 
Wrights 1223 you ſhall finde the bearing and diff. rence of 
Longitude in minutes (according tothe plaine Chart) te agree 
with the worke there ſerdowne, But to rednce the 2221+ min. 
of Longitude of the middle Paralell into minutes of the Meridian; 

ou ſhall ty the 3 · Frepeſition find the Secant ofthe midCle Para. 
ell, which is there found to be 1 3819, Then, 

As the Radius x 0000.te that Secant,So is 2 22 1. of the middle 
paralell to 4179. minutes of the Meridian : Which 4179+ deui- 
ded by 6 o. m. giueth 6g d. g. m. for the d.f:rence of Longitude, 
whcreby the Longitude of the Liaard is found to be 18 de. 39. m. 

+. Yet againe, more necre by the hei pe of the Table of Laxitudes 
Pirk find the diff:rence of the Meridionall parts, by the 3. Pro, 
which 1814153: Then aiter you haue found the two acute angles 
as afore, viz, ABC. 70. deg. 53ninadCAE,19-deg. 7.min, 
Jen man ſay. \ 5:4: eee 
4 100000, E C, being che Ruins multiply ed by nor 
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CA383;0:the Tangent ofthe angle AEC,70.deg-53.m- do is 
C A, 1415 2.the difference of the Meridionall parts, to 4980.the 
. fide C A, for the minutes or miles of the difference of Longitude, 
which being deuided by 60, giueth 68 deg. for the difference of 
8 and thereby the longitude of che Li ird is found te 
C17 .Gegs | 
Thus jou may peree iue that in this queſtion ſuppoſing the Ls. 
ticudes and diftance to be true; there is no diffcrence in finding 
the Rumbe or beating, in any of theſe cheee operations, either by 
the ordinary Chart, the Globe, ot Map . The onely diffcrence is in 
the Longitude. For 
The true d ference in Longitude by the 2 4 
tables of Latitude, is. — — F 68. degs 
By the ordinary Chart, the difference of Longicudeis 37. deg. 
. which is too little b; — 21. deg. 
By the fine of the Compl: of the middle Paralell diff. 67. 38. m · 
which is too little by oo. 22. 
By the Sccant of þ middle paralell $4:f.in longitude 69. 39. 
which is too much by ————— 1. 390 


Pro: g. The Latitades of two places being giuen with the Longitude 
cf one of them and their bearing; to finde t heir diſtance , 
dfferexce of Longitude, and couſequently the Longitude of 
the Second place, 


Let the Lizard and Lamley Inlet be the two places giaen, 28 
before : And let the Latitude and Lorgitnde of the Lizard, And 
the Latitude of Lumley: Inlet, together with their bearing be gi- 
nen : And let the ir diſtance, &c. be required. 

Lumley: Inlet, Latitude North 63. d. longitud 

The Lizard, Latitude North 30. 10. m. longitude 1 7.degs 

Tue bearing cf Lumley, Inlet from the Lizard 19. deg· y. mins 
from the Weſt Northward, that is 70, deg. 53. m. from the North 
Weit w ards. *1 e ä wag : 

A. tothe ordinary ( bare. 
In che Triangle 4 E C, let the fide E C. bee giuen 770. miles 


er che of:Lativides together with the acare angles | 
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Ac. Pag, 53. inin. and E A C, 19. deg · 7. min · And let the 
fides A E. and A C, be fought for : Firſt, I fay, 6:24 
A. EC, oo oo. the Radius to E A, 30535. the Secant of the 
angle C E A, So is the fide E C. 770. min. tothe fide E A. 2351. 
miles for the diſt auce required. Which being had. che ir difference 
in Longitude is found by the 4 Pro: to bee 37 · deg · I min. which 
for that the bearing is Weſtward, is to be taken from the Longi- 
tudegiuen,viz.17.deg, Noi cannot tabe 37. deg. 1. min · from 
17. deg. And theretorc I take it from 36 o. deg · and 17. nin . that 
is 377. deg. the Remainderis 339 · deg. 59 · min. for the Longi- 
tude of Lamley: Inlet, being the ching required. 


2 


3 


A 


— D 


According to the Globe, 


In the Triangle B C D. Let B C, repreſent according to the 
Globe, the difference in Latitude 770. min. and let the acute an- 
gle CB D. 7e. deg. 3 3. min. and the acute angle B D C, 1 o. deg. 
7. min. be alſo giuen for their bearing. And let the diſtat ce, xc. 
be demanded : Firſt, I ſay; | 

es the Radius B C, 10000,t0 DB, 3053 f. be Secant of the 
angle CD . 0. deg· 5 3. min. Sow the fide BC, 770 · min. to the 


fide B D. 23 51 · n. miles, for the diſtance required. And afterwards 


for the difference in Longitude. It is found by the 4+ Pro: to bee 
67. deg · 38. min. which ſubttacted from 360. deg, and 17. deg» 
that is from 3 77. deg. the remainder is 309 deg. 2 2. min · for the 
Lengicude of Lumley: Inlet. | 
The true Sea. ¶ bart. 
Againe. In the triangle A E C, as hefors taught in e 
art, 
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Chart, ths diſtance will be found to be 23 51. miles i and the 
difference of longitude by the 4. Pre: to be by working by 
the $:cant ofthe middle patalell, 6. deg. 39m. for the difference 
of longicyde, which taken from 3 7, deg. the Remainder is 
30. deg. 2 1,mefor the longitude of Lamleys Inlet, 

But it you works by the table of latitudes as is ſer downe in 
the laſt Pro: thedifferenceof the longitude will be 68, deg. which 
taken from 379, deg. the Remainder is 309, d. ſor the true la- 
titude of Lumleyes Inlet, 2 
- The difference of theſe workes is only in the differences of 
longitude, as is fet downe inthe laft Pro. aforegoing · 


Pro : 6, The longitudes of tWo places being ginen; togetber with 
t heir bearing, and ane latitude to find the other latitude 
and their difance. 


e According to the ordinary ¶ bart. 


Let the Lizard and L»mlycs Inlet be the two places ginen as 
before: And let A. in the Triangle A E (. be giuen for the 
longitude, and the latitude of the Lizard, viz : Longitude 1 7, deg, 
and latitude 50. d:g 10+me North: And in the fame Triangle let 
E. repreſent the longitude of Lumljes lalet 305. deg. whoſe 
latitude is ſought for: And let the bearing of Lamhes Inlet 
from the Lizard be giuen 19.deg+ 7, min. from the Weſt 
Northwards, that is 70, deg. 3m, trom the North Weſtwards: 
whereby is giuen, the two acute angles EA C. 19-deg.17. m. 
and A E C, 70. deg 53 · m. Thea haue I giuen in the Triangle AEC 
fufficient tearmes for the reſolution thereof. viz : the difference 
of longitude 68 deg · or 40 80+ m. repreſented by the line A C. 
and the 3, ungles, whereby | reſolue that Triaagle as follo weth · 
Firſt according to the ordinary Chart, I ſay: 


As A C, the Radins 10000. to CE, 3466, the Tangent of 
19, deg. 7-m-Sois AC,qo80.miles to C E, 1414 · miles tor the 
difference of the latitude, which diuided by 69.giucth 23 d, 3 4. m · 
Now becauſe the courſe was giuen tothe No- th yards, I adde 
1. deg. 34. me the difference of latitude found to 50. d. ge 2 

3 titude 


TS CY CD © TS XY 
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latitude giuen, the ſomme is73+deg+44.m. for the latitude 
Lumizes Inlet, Againe for the — lay. 


eAs A Cythe Radius 10000.to eH E,r0583 the Secant of the 
angle (AE, Seis 4080, . the difference of lmgitudes to . 
4317. the diftence requered, 

Ard becauſe it is difficult in this propoſition to find the diffe- 
rence of latitude and diſtance by the beat ings and difference of 
longitude, becauſe onely one latitude is giuen, whereby I can 
ncithet take the fine of the Complement or Se cant of the middle 
paralell as was done in the former propoſitions, I will therefore 
onely in this, ſhe w the true working ot it by the helpe of the 
Tables of Latirude, thus: 

Firſt, find the num bor in the Tables of Latitude anſwering to 
the Latitude giuen : ir d then ſay, As the Radius to the Tangent 
of the angle different from the Paralell : So is the difference of 
longitude multiplycd by 10+to another number, which added to 
the number anſwering to the Latitude ofthe place given ( if the 
places Latitude ſought ſor be more Northerly) giueth you the 
number anſwering in thoſe Tables, to the Latitude ↄf the ſecond 
place: Or that number found, ſubtracted from the number anſwe- 
ring to the Latitude of the place giuen, if the Latitude demanded be 
Southerly, leaueth the number anſwering in the fame Tables te 
the Laticude of the ſecond place» 


eAud therefore, 
A AC, the Radius 10000. co CR, 3466. the Tangent of 
t. d. 7. m So is A C, 408 oo. the difference of Longitude in mi- 
nutes mulciplied by 1 0. to CE. 14141 «which for that the beating 
is giuen Northward, I adde to 34901 · the number anſwering in 
the Tables of Latitude to 30. d. io m. the Latitude ginen. the 
is 49042. and that number I ſeeke in the Tables of Latitade, 
here 1 ſinde it to anſwere to 67. degs of Latitude: Then I ſay 
the 2 of Luwlcyes Inlet is 63. deg · North, which was re- 
uired. i YO OS? 
0 The diſtance is alſo found; having both Latitudes and Longi- 
tudes by che third or fitch Pro to be 3.524 miles, 1 


« - 
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The difference of the ordinary Chart in this Pro: from the 
truth, is in che Latitude of the ſecond place, and the diſtance, 


For by the ordinary Chart. 
The Latit: of Lomleyt lulet is 73. d. 34 · m. ihe diſtanee 43 15. U. 
The true Latitude is — 63. — ttuc diſtance 2 35 1, 
—— — | — 
The difference is too muck Lai 10. 44+ in diſtance 1966, 
— which is produced in the ordinary Chart more then the 
truth. 


Pro: 7. T Latitude and Longitude of one place beeing gixen » 
together With the Rube and dift ence to ſi ude the Lats: 
tudt and Longitude of the ſecond place, 


Let E. in the Triangle 4 EC, repreſent Lumleys Inlet, whoſe 
Latitude is giuen 63.deg, North and Longitude 3 og. deg. 

And let A repreſent the Lia ird whoſe Latitude and Longitude 
is required : let the angle A E C, de giuan 70 · d. 53. m. tor the bea. 
ring trom the South ExAwards, And let the diſtance E A, be gi- 
uen 2351 · miles. 


According tothe ordixary Chart. 


Firſt, I ſay to find E C. the difference of Latitude, and thereby 
the Latitude of the ſecond place. 
As A E, 3e 535. the Secant of the angle A BC, yo. deg. 33. 
min, to E C, the Radius 10000, 80 E, 1351 win, tbe dif- 
ference ginex, to E C, 770, win, the difference of Latitude or 
elſe by bringing the Radius inte the firft place, by the fourth briefe 
Ruleof the fifth of Pitiſeus. 
4s A E, i000. the Radius: te EC, 3274. the fine ef the 
(omplement, to v, 19 aeg. 7. min. So is A E, 235 1 min. be di. 
fance giuen to E C, 770. win. the difference of Latitude. Which 
dinided by 6. min. the Quotient is 12. deg · 30. mia. Which for 
that tho bearing is ginen Sontkhward, I ſubtra from 63. deg. the 
Laticude ginen, the Remaindct is 50. dege 10, nia. for the lati- 
jade ofthe Lizard, Thea 
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Then by the 5. Pro : having the latitudes and bearing given , 
together with one longitude, you ſhall finde the difference of 
longitude by the ordinary Chart to be 37. deg. 1. mia · which be= 
cau'2the bearing is Eaſt ward, is to bee added to 309. the longi- 


rad: giuen, the totall is 345. deg 1. m. for the longitude ot the 
Lzzid. 


According to t he lobe, or true Mappe. 


Now if du worke according to the Globe or true Mappe, for 
the finding of che diff:rence of Latitude, and conſequently the la- 
titude of the ſecond place , it is all one with the worke after the 
plaine Chart. 

Buc for the difference of Longitude , it is ſound by tho ſeuerall 
way es ſet downein the fourth Pro: where the difference from 
the truth is ſet downe t And the true diff:zrenceof Longitude is 
thereby found to be 68, deg-which added tu 309, maketh 377.d, 
from whence 3 Co. deg. being taken, leaueth 1 7, deg» for the trus 
longitude of the Lizard according to thefirſt aſſumption, 

So that by the reſolut ĩon of theſe queſtions, it may bee gathe. 
red, that no co places not lying vnder the Equinoct iall or Me- 
ridian line, can be truely ſcituate in the ordinary Chart. For if 
yon Will ſcituate them by latitude and longitude, their diſtance 
will be more then it ſhould bee, and the beat ing more to the Eaſt 
or Weſt then it ought to be. as appeareth in the third Pro: 

Againe, if you will ſcituate them by their true courſe and di- 
ſtance, keeping the latitudes true as you ovght, the difference of 
longitude will be leſſe then it facald be, as appeareth by cke 4, 5. 
and 7. Pro. 


And laſtly, if you will ſcituate them by courſe and diftance, 
reſpeRing their Longitudes, then the difference of Latitude 
will bee more then the truth, as by the fixth Pro: you may per- 
Clues | 
All which errors are more grof and appꝛrant, the farther thay 

the two places are diſtant trom the EquinoRiall towards eyther 


| Pole, 
P 0 


4 
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And thus much ſhall faffice for the reſolution of the former que. 
ſtions of the Mappe Arithmetically. which who ſo well vnd er- 
ſtandeth, may thereby bee able to performe any other Nautical 
Queſtions, that is to bee teſolued ypsn the Mappe without the 
ſame, by Arithmeticall calculation onely, with ehe helpe of the 
Table of Latitudes, and che Canon of Triinglæs. 

All which Prepoſitions or any other queſtions of right Lines, 
ec right angled Sphzricall Triangles, may bee pꝛtformed by the 
Corenuler Scale wichout Aritbmeticke : The vſe of which 
Iaſtrument is facile, and ficting for all Practitioners 
inthe lat bemat ickes. 

(*z*) 


©, 
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TWO MOST FEOFE 
TABLE PROPOSITIONS 
For the finding of the Variation of 
the Compaſſe_-. 


Or that the finding of the Variation of the 
Compaſl: is of moſt neceſſary vie for the 
> J==7] Marriners direQion in ſayling; I haue 
—KSERR hercunto added two prindipall Propofiti- 
: N ons tor the finding of the true Amplitude 
75 N or Azimuth of the Sunne, whereby the 
Variation may bee readily found out, 


, , j 
2 . j 
* 8 * ws, 4- 


He Amplitude of the Sunne, called alſo the bredth of the 
az riling or ſett ing, is the degrees and minutes that the 
Sunne riſeth or ſetteth from the true Eaſt or Weſt point in the 
Herten and is alwayes of the ſame denomination that the 
Sunnes declination is of. 


He Azimntbis the true point oſ the Compaſſe that the Sunne 
BY on, at any height or Almicanter giuen; whereof there are 
ſeuer a1] caſes as hereafter hall bee ſet downe : But firſt for the 
finding ofthe true Amplitude by the Latitude and declination gi- 
ue n: v.. 

Latitude 50.d 2 I demand the true Ampli- 
Date 5 Declindcion $A ort 12 20. d. 8 tude of the Sunnes rifing Þ 


1 »As the ſine of the Complement of the Latitude : tothe ſine of 
the Declination: So it the Radius z tothe ſine oft be Amplitude, Or 
to auoyd diviſion by the ſecond briefe Rule of the 5. of Pirs/cm, 

2 A the Radius to the Secant of the Latitude c So ts the ſine of 


. the Sunxes declination, to the fint of thi Amplitude. And therefore 


in chis Prop : 
| : P 2 1 4. 
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1 1.642 78. the ſins 40. degrees, beeing the (omple ment of 
50. leg. the Latitude ginen* to 34203. the fine of 20 deg the Suns 
Declination giuent So it 100000,the Riding, to 5 3209, the fins of 
32. deg 9 min, for the Amplitude required, from che Eaſt North. 
wards : which diuid ing by 1 1. deg. 1 5. m. the degrees anſwering 
to one point of the Compaſſe, the quotient is two points 9. deg, 
39 m. chat is ENE, and 9. d. 9. m. to the Northwards,for the true 
point of the Comp aſſe of the Sunnes riſing or ſetting at that time 
according to the Data. Or, 

2 A 100009. : Red ius,to 1 55 57 the Secant of So. deg, 
being the latticude given: &. ig 54702 +: int efthe Sunves declina- 
tien, te 53 209 ſine 3 2. d. g. w. or the Amplitude demanded 
as before. | 


But if the tre amplitud were b uglit at the Sunne ſetting. then 
the 32 . dig · . n. ſound.muſt be accompted from the Weſt North- 
wards in this Pro: 

And if the Declination in chis cafe had beene giuen South - 
wards, then the Amplitud: at the Suns riſing would haue bee ne 
found 3 2. deg · . m · from che Eaſt, Seuthwards: And the Ampli- 
tude at the Sannes ſetting 32 · degrees 9. m. from the Weſt South. 
wards; And ſo for any other. Thus the true Amplitude beeing 


found, tho variation of the Compalio is the d iffzrenee betwixt 


that, and che Needles amplitude, which euery Sea- man knowes 
how to obſerue . 

Note, that the greater the Latitude, the greater is the Ampli- 
tade ; For where the Latitude is equall to the Complement of 
the Declination giuen, both being of one denomination, the Am- 
plitude is 90 · deg · from the Eaſt or Weſt, becauſe there the Sunne 
toncheth, as it were the Horixon, at the loweſt, in the iaccrſeRion 
of the Horizon and Meridian Circles. 

But where the Latitude is more then the Complement of the 
Declination gluen; boch beeing of one denomination , that is 
both North, or both South: there the Sunne cemmeth not at all 
to the Horizon, and fo inthat reſpeR cannot be ſaid either to rife 
orſct, for that it is there continually day, ſo long as the Decli- 


_ is equal] to, or morgthen the Complement of the Lat 


— — — 
* - _ 
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The Latitude declination and Almicanter of the Sun being ginen : 
te finde rhe ¶ Zinntb. | 


This Prepeſitien bath three caſe: : For, 


No, 
Eiatber the Sunne bab 9824 8 Declinat ion 
Sent h 


ln at Which Caſes, 
Adde the Complement of the Latitude 4 2, to the Comple- 
ment ofthe Alm icanter Þ C, the totall w ill be A F. 
Al'o adde the Complement of che Latitude G N. to the Almi- 
cantcr D G, te totall willbe DN, whole fine is DP. 


1 If «4 B,andB C, be equall to a Quadrant ( as in the ſecond 
Diagram) then is D T, cke 2. of the fine DP. 


2 If AJ. and B C, be leſſe then a Quadrant ( as in the third 
Diagram) the Complement of that ſumme is F Q, whole fine is 


FR. which taken from D P. the Remainder is © &, the 1. whereof 
is D 1. 


3 If e J, and BC, be more then a Quadrant ( as in the firſt 
4. and 5. Diagram) the exceſſe thereof is F Q, whoſe ſine is Eu, 
which added to D b, the whole is D R, the 3. whereof is D T. 


1 Example where the Sanne is in the Equinoctial AB 4 C, 
eiag alwayes in this caſe more then « Quadrant, 


Latitude _ 51,d,30 . North a 
— o. * ; © Demand the Aris. 


Data 


Let H B N. le the Selſicial Colnre, 
HG, the Horizon, 

B E M, the Eaft Aumath, 

A4. the Aus of the world. 


P 3 ä 


AN, che Equi rociad. TP 
FD, the Almicanter. 4 
J K. in the ot ber Diagrams) the Sunue paralel. 
B C. equal te I P, or B D aud conſequently Ct, equal to F H 
or D G, the eAlmicanter ginen, 


3 


| mT 
o- Merke 45 followeth, 
A, 38.deg.30.m Idemor GN, 38. deg. 3 0. wis. 
BC, 70 333 (ompl ; DG, 20 2 
e DN. 38 30 · D. 85264 
EN ; 
FO, 18 zo » Whoſe fine16'—— — Fu, 31730 
Thetotall is ——— DFR, 116994 
tt Whereof, is R T. er DT, — 58497 
From whence ſubiratt RP, or F, — 31730 
T be n P 7. ar N E, — 26767 
" Then © 


As DT,58497.t0 D E, 100000. Soi VE, 2676 E (, 


4 & 4 1 


Tram the Caſ Sout bwardi. 


9 2 Exawple 


45 75 8-the fine of 2 7. deg · i 4 fer the true Azimuth of the Sunne + 


A a 
* * 


Fe from the EA. Sont bi ar 
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2 Example Where the Sunne bath North declination 
A B, and B C. being equall to a Quadrant. 
Latitude North 51. d. 30 . 5 
Data ee. N, 20 = Demand the AT math. 
eAlwicarter 38 30 


B 
— 
* 1 A 
* . 
- WL. * | CG 
= * 
4 JA 
N 
7 
S 
71 
The Worke as followeth. 


1, 38 deg. 3 o. min. dem er & N, 3 8. deg. 3 0. u. 

. 51. 30. (empl: DG, 38. 30. 

42. 90. — DN, 77. — the 
Come Whereof, is — — D P, 9742 7 
zo thereof, s P T, er 7 D. 48718 
Subirat Kr: or O P. the Declination, 34202 


Reet h OT: r E,. 14516 
T ben 


T P, 48718. 7% D E,noeooo, SerrWE, 14516. te E (, 
29706. ebe fins of 1 2. 20. ii. fer che iras Aci of the Sunne 
7. ; 7 4 


NN, 7 et 


3 Example where the Sunne bath North declination 1A , 
_ and I C, leing leſſe theva Quedrew, 
Latitude 31. d. 3 0. m. North. 
Data 3 Declnaten 20, — North (© Demand the Azimonth, 
Alwicanter 48. 30. | | 


5 
— 


as 0 Or of 


Nt 
T be werke as folowerb. 


. 3 8.4. 30m Idem er G N. 384. 30 in. 
2, 41 » 30. Compl : D, 48. 30. 


7 80. — DN, — 87, —— Whoſe fine DP, 99862 


F £, 10. Whoſe fine is Fu, er P K, ſubtracted. 17364 
® RefterbD R. 82498 


2. whereof T D, er K. —— 41249 
Sine of the Declination] Z, 34202 ReftethIn,or RO. 16838 


Sabtraft Fu, 17364 
Which ſabtractd from R T, 8 7. er WE. 24411 
en 


As 7D. 4 1245. PE, 100000. ⁰% U E. 4471 % IC, 59179 
be fine of 36 os: the true Aim of the Sun from tbe 
Za SeuthWard, "or 


2 4 Exawyle 


4 rt Where 205 — hard Nerth — AB,” 
and B C, being more then 4 Que. 
Latitude North $1.d, 30. 

Data 5 


0 
Dec linatiom N, 20 — £ Dieieadthe Aris. 
ef imicarter 10 — | 


4 B 
. 4 
4 
11 
F — LE \/ \ 
ZH N | 
> 
\ . 
O 
[ 
5 + 
mM. 
T be Worke 4s folaweth, 
AT, 38.4. _— 38. 4, 3 0.65, 
3c, fo 80 — (enn: DG — 
? AF, * 30 a 8 obeſe fueie D 5,4895 
| A 2, — 
2 28 30, WhrſifnewFu,orP . whichis — 47713 
5 T be Whole bring added, i DR,  _ x 122610 
1 i · here,. is T RK, er T, wan 61303 
Sine of the Dec lination l z, 34202 
'9 F u, being added, — 42715 Reftetb T O. Or 8 
be 5 e oh 
beter OR, — 81917 | 

„ e IN = A ing 


Nautica] Que ſtions, 
Then 
As T D, 613 05. is to DE, r00000, 80 i 1 E, 2061. to 
CZ. 3 3622, the ſine JI. leg. 39. min. for the true eAtzmuth of 
the Sanne from the La Northwards, | 


208 


5 Example where the Sunne bath South declination A B. and B C. 
being alwayes in this caſe more then «a Quadrant. 


Latitade 31 · d. 3 0. m. North - 
Data 3 Dechnaro 10. South: 2 the AcTi mut h. 


Almicanter 15. 


B 


8 \ D 


T be worke * folometh. 
47. 38. d. 30. Idem er G IN, 38.4. 30 min. 
FC, 8 N r — 


4. iy. b N53. 3o:wbeſe ne D . 80385 

A 90. — 

7 0 23, 30. rz. which 329874 
& The totall is D &, 120259 


f. beg RT er TD, _ 7.47 ; 


XUM 
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The fine I u, i 39874 X T. 60129 
T be ſine of the Declin: I Z, ſubtract. 17364 
Refteth FN, or RO, ——=— 22510 Subtre# 22510 
Reftth O T. or WE, 37619 
T he, 

A. T D,50129 to DE,100000, Sow WE, 37619, to 
EC, 625 56. which u the ſine of 8 4.4 3.ms, for the true Azimuth 
ofthe Sunne fromthe Eaſt Southwards ; So that hauing at the ſame 
time obſerued the needles Azimuth. by comparing that with the 
true Azimuth, the diff: rence bet wixt thoſe two numbers ſheweth 
the variation of the Needle or Compaſſe at the time of obſeruati · 
on: In like manner, by this Propoſition, you may ( hauiag the 


Latitude Declination and Azimuth giuen) finde the Almicantet 


or depreſſion of the Sunne at any time. 

Or by hauing the Latitude and declination giuen + together, 
with the Almicanter, you may finde the houre. Or with the ſaid 
Data and the houre , yeumay ſinde the Almicanter, as by the 8. 

ind 1 5. Problems of the firſt Booke gf Aſtronomicall queſtions 

Pirsſcus is more at largeſer downe: . r ar 4 EC YOu? * 

All which hath herecotore beeno fotind bery Hborious in the 
operation, requiring many workesof M altiplicat ion and diuiſion 
for the reſoluing ot ſuch quettions ; which is now performed 
by Preſtapharicis and onely one divifien as afore taught. The firſt 
ground of this Pro: I had from Mr. Henry Brigges, Mathemati- 
call Lecturer in Greſbam Colledge, which finee | haue applyed to 
the fourth Axiome ot the fourth books'of Puiſeuu : the exc alleney 
of which briefe working in this kind, I leaue to the conſiderat ion 
of the ſtadious Mathe matician. 

Much more might haue beene added by way of application to 
this generall Trigonometry, out of Pitiſcus hi nſelfe, Regimonte. 
nus, Copernicus, Clauiut, Finius, and others; but becauſe my 
time will not now permit me, I will deterre the ſame till further 
occafion be offered, not doubting but in the meane (pace » ſome 
of our Engliſh- Mathematicians will hereby take incouragement 
te publiſh ſome wor kes of their owne, for the bene ſit of our Coan. 
try which I heartily defire,and would be right glad to ſoc effected. 


Eſt voluiſſe ſatis, 
FINIS. 
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ate to be told at his ſhop ac St. Hagnw corner, 
1630. 
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